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ORIGINAL ARTICLES 


THE PERIODICITY OF METEOROLOGICAL FACTORS 
IN RELATION TO AGRICULTURE, (i) 


The extension of the network of communication formed by me- 
teorological observation posts, and the multiplication on all sides of 
records definitely proving the effect of climatic factors on various 
crops have given rise to a great problem viz., how far it is possible 
to forecast the weather long enough in advance, in order to know 
beforehand the variations to which agricultural products will be 
subjected. 

This question arose even before scientists were able to suggest the 
best apparatus to be used, and at a time when man was forced to 
rely upon his own direct observation and the traditions handed down 
to successive generations, which gradually , as time revealed their accu- 
racy, became crystallised into the proverbs current among peasants 
in general and agriculturists in particular. In most cases, these 
counsels deal with the agricultural operations necessitated by varia- 
tions in meteorological phenomena, and are expressed in the form 
of doggerel verse which renders them easy to remember and spread 
abroad. 

Now, however, that individual observation has been superseded 
by observations made with the help of instruments that facilitate the 
recording of many interdependent factors, the great problem of weath- 
er-forecasting has again come forward, and the scientists have 

(i) In the second number of this Review Sir Daniel Hall has alluded to the wide 
field for research offered by Agricultural Meteorology, particularly with reference to 
the periodicity of the chief meteorological phenomena. Much information on this last 
question has recently become available, thanks to numerous investigators. 


i — Agr. ing. 



subjected the different data to a minute examination with a view 
to discovering by means of detailed analysis and with the assistance 
of mathematics what variations are possible and most probable. 

Weather forecasts are divided into two classes : short-term and 
long-term forecasts. We already known the benefits that agricul- 
turists might obtain from the first, if they took more interest in them 
and thought them worthy of credence. Now-a-days, meteorolo- 
gists are in the position to render valuable assistance to the farmers 
and collaborate with them so as to obtain better crops, for the 
synoptic weather charts, if properly interpreted according to the 
different localities, make it possible to forecast the weather for some 
days, or soAe hours, but always suffciently early to enable possible 
injury to the various crops being greatly lessened. 

We will now, however, consider another type of forecast which 
is the most far-reaching for general purposes and should be combined 
with the first in order to further improve agricultural production. 
To be able to predict the rainfall of the successive seasons, and the 
thermic limits of the various phases of growth, would mean a step 
forward on the road leading to the stage of maximum development 
that all regard as the ultimate goal of mankind. 

The equatorial regions are the parts of the world which are most 
suited to these investigations, since they are not subject to the fre- 
quent and rapid changes of weather that occur in more temperate 
zones. In the latter, indeed, swift and even instantaneous disturb- 
ances arise, which may be compared to barometric depressions and 
cyclones, as they quickly alter the regular course of the temperature 
and the rainfall. Unfortunately it is in the temperate regions that 
man has constructed his greatest works for utilising the forces of 
nature and hence he suffers and will suffer more there from seasonal 
variations until perhaps a more careful analysis of the facts, or further 
scientific progress, reveals the laws that undoubtedly govern these 
variations. 

The system adopted hitherto for making weather forecasts has 
been essentially based on the statistical examination of meteorological 
data collected in various places, and many scientists have tried to 
establish some connection between the variation in the frequency 
of sunspots and the variations in certain terrestrial meteorological 
phenomena. At first, the investigations were directed to the temper- 
ature of the air, and the form of the curve representing the thermic 
variations appeared to be just the converse of that of the sunspot 
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curve, viz., high temperature corresponded to the minimum number 
of sunspots and vice-versa. This correlation proved very regular in 
the tropics where the difference between the extreme temperatures 
is as much as 0.5 0 C., in high latitudes, however, not only is the va- 
riation very slight, but there is a tendency to a secondary oscillation 
shown by peaks on the curve of the equated thermometric values, and 
in a periodicity similar to that of the semi-period of the sun spots. 

Henry, in his recent examination of many average variations 
in the temperature of the atmosphere in the United States and in 
other countries, found that variations of changing importance and 
duration frequently occur simultaneously over large areas of the 
earth, and may present opposite characters when one passes from 
one region to another. The investigations made to ascertain 
whether these values were repeated in a .systematic manner seem to 
prove that they recur within 3 or 4 years, or in a period one-third 
of the duration of the sunspots' period. The range of the variations 
in the average annual temperature, which seem to have some con- 
nection with the number of the sunspots, is one degree in the trop- 
ics and decreases towards the poles. The temperature reaches its 
maximum in the equatorial regions towards the time when the largest 
number of sunspots occur, but there is no complete synchronism 
between the two variations. 

Similar secondary variations were also noticed by Buchan 
in the annual amount of rainfall and by Wallen in the variations 
of the water-level of some lakes. 

Hellmann, from a study of the variations in the rainfall re- 
turns in different cities arrived at the conclusion that throughout 
Europe no well-marked connection exists between terrestrial and solar 
phenomena. Most of the Stations recorded two maximum rainfalls 
occurring in the eleventh period of the sunspots and at an interval 
of 5 or 6 years apart. The period of fewest sunspots generally 
corresponds to that of the lowest rainfall, while the range of the 
variations in the rainfall during a period of solar activity is very slight 
and sometimes most uncertain . 

Lockyer, who studied the average annual atmospheric pressure 
in Australia, discovered a 4 years’ period similar to the period he had 
already found to exist in India and South America, and correspond- 
ing to a 4 years' frequency cycle of solar protuberances based on 
the observations of the Italian astronomers. 

Klein found cirrus clouds to be most numerous during the maxi- 
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mum period of sunspots, which may perhaps be explained by the 
greater precipitation of the water vapour in the atmosphere. 

Bruckner, who made use, not only of many meteorological 
observations that had been collected since 1700, but also of indirect 
proofs of changes in the climate (the traces left by the displacement 
and retirement of glaciers, the date of the vintage, the opening and 
closing of navigable channels by the movement of the Polar glaciers, 
the recurrence of severe winters) succeeded in obtaining data referring 
to nearly 1000 years. Prom the examination of this evidence he 
concludes that the whole earth is subject to climatic variations which 
are shown as oscillations of cold, damp periods alternating with hot 
dry periods and form a terrestrial climatic cycle of about 35 years. 

Bruckner further deduces from these facts that the periods of 
rainfall are not synchronous throughout the globe, but that oceanic 
regions exist where the variations are just the opposite to those 
occurring in the interior of the continents which he terms temporary, 
or permanent, exceptions. He also noticed that in the oceanic areas, 
the variations in rainfall were opposite to those found in continental 
areas so that a certain compensation seemed to exist at all events 
as regards rainfall between the continents and the ocean. 

Bruckner also discovered that the curves showing variations 
in the rainfall and the barometric pressure in Europe have an opposite 
conrse. He further found that there w r as no progressive retardation 
in the rain periods due to changes of latitude, or longitude. Hell- 
mann, however, noticed that in passing from southern to northern 
latitudes the time of the maximum and minimum rainfall became 
later as the latitude became higher. 

Clough has proved still more recently that both in the case of 
rain and temperature, the annual extremes in higher latitudes occur 
earlier than in the tropics, the average difference being as much 
as 5 years. 

LockyEr was of opinion that there is a cycle of about 35 years in 
the variations of the interval between the minimum of sunspots and 
the following maximum, while Wolff from his examination of the 
figures referring to the sunspots from 1750 to today, reached the con- 
clusion that there is no regular periodicity of the sunspots, and suffi- 
cient evidence of the existence of the above mentioned 35 years’ 
cycle is also lacking. 

Newcomb, on the other hand who takes mathematical data as 
his basis, considers that there must be a constant period for the sun- 
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spots, and that the discrepancies existing in the data collected are 
accidental and depend upon errors in obervation. Clough shared 
this view and dearly proved the existence of a cyde of 35 years in 
the variations of the solar phenomena. He further demonstrated 
that Bruckner's cyde falls but little later than the eleven years’ 
cyde of the sunspots. This would mean that the duration of Bruk- 
nEr’s cycle is not uniform, but may vary from 25 to 45 years, these 
variations being synchronous with similar variations in the 36 years' 
duration of the solar cycle. Should this be the case, the uniformity 
in the periods of the sunspots, which has been taken as a basis of sta- 
tistical research by many scientists, is non existent. In fact, Bige- 
low has found that in the meteorological phenomena in the United 
States, there is an oscillation lasting 3 years, and many other observ- 
ers, such as Maurer, Moore, KoEPPEN.and Nordmann have men- 
tioned periods of 7 to 8 years' duration in the variations of tempera- 
ture, pressure and rainfall. 

More recently still Clough, from his investigation of the meteoro- 
logical and hydrometric data for several rivers in different parts of 
the United States, has discovered the persistence of a 7 years' period 
from 1790 to 1919. The duration of this period varied systematic- 
ally between 4 and 5 years during a cycle of about 25 or 30 years. 
These variations are synchronous with similar variations in the length 
of the eleven year period of the sunspots. This period of 7 years 
tends to predominate as the latitude is higher and the 21 to 22 years’ 
period is a multiple of the 7 and n year’s periods. 

A new method of determining meteorological periods was reveal- 
ed by the work of Douglass. This is founded on the fact that an 
intimate connection exists between the annual growth-rings, in the 
trees and the rainfall of any given place, so that the one can be cal- 
culated from the other with an approximation of 8 per cent. Dou- 
glass selected for his first studies the pines of the forests of Arizona. 
Later, he measured various trees in different parts of the United Sta- 
tes, South and East England, Norway, Sweden, Germany and Austria, 
thus obtaining data referring to a period of almost 600 years. From 
the total of these data he discovered an important correlation with 
the sunspots cycle. 

Dating from 1817, the duration of this cycle may be taken as 
about 11. 7 years, but before that time, it showed certain variations, 
thus for instance, between 1677 and 1700, the predominant period was 
12.5 years. The variations in the sunspots’ cycle are exactly repro 
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duced in the annual rings of the trees with a delay of one to three years, 
which shows a close connection between the two sets of phenomena 
especially in the damp climates of North-West Europe and in the 
States of North America. A second harmonic cycle of 5 l j 2 years is 
also predominant. Other very distinct periods last respectively 
26 months, 22, 34 and 101 years. In the different regions the var- 
iations are not the same, this is especially noticeable in the interior 
of Scandinavia, where they occur in an opposite manner to that 
recorded on the coast of Norway. 

It should be noted that the diagrams showing the annual rings 
of trees have a great resemblance to the curves of sunspots, but they 
do not give the rainfall dates of a locality. This is due to the fact 
that the average measures of many trees have been used in the con- 
struction of the curves, so that all local variations are eliminated, 
further, the annual rings are affected by other meteorological factors, 
such as temperature. 

Turner, by subjecting to harmonic analysis the heights of the 
Nile recorded for 700 years found indications of a period varying from 
240 to 260 years. From studying the numerous determinations made 
by Douglass, he discovered a double periodicity, of which the two 
components had a period of 303 and of 248 years. The interference 
cycle of these is 4840 years = 16 X 303 — 1 7 X 284, so that Dou- 
glass’s series of measures is not long enough to separate them. The 
third harmonic of the two interfering components is clearly marked, 
being 163 years = 16 x 10 1 = 17 x 94.5, so that it can thus 
be separated. Turner himself showed the existence of an earth- 
quake period which lasts from 14.842 to 14.849 years. 

Alter discovered that the said period can be calculated from 
the period of the sunspots. In fact, by multiplying 14.8 by 9 and 
dividing by 12 (the number of months in the year) we get 11.3, 
which is the average period of the sunspots for one hundred years. 
Subsequently, Alter wished to confirm the existence of this period 
by the evidence of the amount of rainfall. For this purpose he used 
data from 42 areas of the United States, considering them under the 
three separate heads of Eastern, Central and Western. The curve 
for all three groups were very similar which shows that the variation 
is not to be attributed to an accident, but to real periodicity. 

Marvin criticises this method on the grounds that the data exam- 
ined do not apply to the same period, or to a sufficient number of 
years. From a rapid study of the question made some years ago, 
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Marvin is convinced that the greatest and smallest anomalies of the 
meteorological factors are almost always associated with the various 
conditions of the general circulation of the atmosphere. The accurate 
intrepretation of these correlations which are probably fundamental, 
cannot be based on short and incomplete observations in the manner 
attempted by Alter. 

Brooks, in treating of secular climatic variation, shows that the 
whole globe may be divided into two types of climatic areas : A) those 
directly dependent upon the heat of the sun ; B) those where the 
variations depend upon differences in the circulation of the air (tem- 
perate regions, temporary, permanent, cyclonic subtropical regions). 
Thus, only in the regions of class A, can there exist any correlation 
between the meteorological phenomena and the variations in solar 
radiation. 

MEldrum examined the relation between sunspots and the course 
of tropical cyclones. Later, Poey, Wolf and Sarasora made in- 
vestigations of the same kind. Statistical studies were carried out 
by Merecki, Maunder, Loomis, Sekiguti and more recently, by 
Huntington. 

Stormer and Deeley have treated of the question theoretically. 
Sin-Iti-KuniTomi and Hikotari Tako considered the correlation 
between the variations in the sunspots and the rainfall. 

Other scientists have not contented themselves with the study 
of a single meteorological factor, but have taken into account the 
effect of nearly all the atmospheric phenomena upon plants, especially 
those, which like cereals have a particular economic importance. 
Chamber found in India, that food cereals yield heavier crops in years 
when there is a large number of sunspots. Recently, however, exhaus- 
tive researches have been conducted by Sir W. H. BEVERIDGE, who 
took the prices of wheat in past centuries as a proof of the abundant 
supply and therefore of the meteorological conditions during the years 
in question. He first studied the fluctuations in the prices of wheat 
in Western Europe, beginning from 1550, and took as an index of the 
price each year the average price calculated for a 31 years' period 
of which the year under consideration was the centre. On subject- 
ing to harmonical analysis the figures thus obtained, he tried to find 
what periods ranging from 2 % years to 84 years could be detected 
and found the chief periods were two in number, one of 5.1 years 
(found independently by Capt. Brunt and J. Baxendell) and the 
other of 35.5 years (Bruckner’s period). He also deduced 7 other 



periods of 5.67 — g.75 — 12.84 — 15*23 19.90 — 54 and 64 

years, which he considered, as being almost certain ; 4 periods vary- 
ing in length from 3.41 to 8.05 years, in and finally, 5 periods of n 
years that corresponded in stage and duration to the periods of the 
number of the sunspots. 

Since rainfall is rightly regarded as the meteorological factor 
that has most effect upon the various vegetative stages of wheat, 
Beveridge, basing his estimate on the amount of rainfall for the pe- 
riod 1850-1921, considered that 11 of the 13 cycles almost certainly 
exist, and after following out the relative stages and their duration 
as given by harmonic analysis, he traced out a synthetic graphic curve. 
The agreement between the two series of data was so close, that he 
thought himself justified in coming to the following conclusions. 

The cereal harvests of Central and Western Europe have been 
subjected since the middle of the xix century to a periodic influence, 
or a combination of such influences, that tend to produce bad crops 
at intervals of about 15.3 years. This period, although corresponding 
to certain physical facts, is not permanent, but is due to the combina- 
tion at this time of two, or more, shorter cycles. These cycles, 
which are more permanent than their combination, are A = 4.374, 
B = 5.1 1 and probably C = 274 and D — 371 years, 

Beveridge is of opinion that this research may throw some light 
upon the near future. The nearest maximum phase of the 15.3 years 
cycle will occur in 1923 ; and if the phase is punctual and its effect 
is marked, the harvests in Europe that year will be generally bad. In 
the very improbable case that the arithmetic analyses should prove 
complete and accurate in every detail, 1923 is destined to resemble 
1315, the year of the greatest crop failure ever known in European 
history. 

We do not, however, regard this last conclusion of Sir W. H. 
Beveridge's as well founded, and think he has perhaps over esti- 
mated the importance of his work which, although it is of the 
greatest interest, since it has for its object the economic his- 
tory of a long period, is unable to give such accurate results as to 
enable the amount of the harvest in any given year to be estimated. 
In fact, if we examine the meteorological records for the past months, 
we find at least as far as Central Europe is concerned, that the rain, 
the great regulating force of agriculture, already appears to have been 
distributed in sufficient quantity to insure a good wheat harvest. 

Even leaving this factor out of account, the statements made 



METEOROLOGICAL PHENOMENA AND AGRICULTURE 553 

by Beveridge do not seem to be well-founded. As R. A. Fischer 
justly observes, periodicity in harvests must not be regarded as an 
unfailing proof of periodicity in meteorological phenomena, since it 
may also depend upon periodicity in economic conditions. In mak- 
ing investigations of this kind it is impossible to foresee the com- 
mercial conditions, which may vary from one country to another. 

Simpson found from his examination of the rainfall data collected 
during one century in London that the cycle of 35 years is quite in- 
significant in comparison with the monthly variations. He is of op- 
inion that there must be considerable correlation between sunspots 
and meteorological phenomena, but since sunspots have no true pe- 
riodicity, they cannot introduce periodicity in metereological factors. 

Simpson is inclined to think that Beveridge may have discover- 
ed a certain periodicity in his grain price curve, but doubts the mete- 
orological character of this periodicity which he believes should more 
rightly be attributed to an economic or biological factor that has af- 
fected the harvest in some manner. 

Although it is impossible to deny the cogency of Simpson’s ob- 
jections, there is no doubt that if these cycles were determined for an 
extensive region (Central Europe, for instance, as Atny and JulE 
suggest) instead of for a single country, the deductions made might 
have been more in accordance with the facts. 

The origin of climatic variations is of a cosmic character, and 
all students of the subject now think its seat must be in the sun. 
From many observation made in different parts of the globe, it has 
been found that at the period of maximum solar activity, there are a 
large number of sunspots in all the solar latitudes up to 40° north 
and south of its equator, but when the solar activity afterwards 
decreases, the sunspots are confined to two constantly narrowing 
zones in the neighbourhood of the equator. This enormous change, 
as Ricco justly observes, is explaiued by the assumption that the 
spots and other solar phenomena are produced like whirlpools in water 
and whirlwinds in the atmosphere, viz., in the depths of great currents 
which circulate in 11 years from the high to the low solar latitudes 
and back again, transporting with them the centres of the complex 
phenomena which show themselves in that great star. 

The sunspots, being less luminous and hot than the rest of the 
photosphere, give off only about % of the amount of heat that 
emanates from the photosphere in the centre of the solar disc, hence 
it is probable that their abundance must produce a di min ution in 
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the light and heat radiated by the sun. The ngures ootawea tor tne 
sunspots by Wolf do not reveal any variations during the cycle of 
35 years, but Bruckner expresses his convinction that such changes 
in the solar phenomena must exist, and that the climatic oscillations 
on the earth are connected with a solar cycle to be discovered in the 
future, possibly, by means of the variations in the intensity of the 
radiation. 

More recently, Helland-Hansen and Nansen from their in- 
vestigations of the temperature variations in the Atlantic and Indian 
Oceans, have discovered the existence of a real correlation between 
the variations in solar activity and meteorological factors. This 
correlation is greater or less in comparison according to the part of 
the globe where the observations were made, but the definite laws 
governing this thermic correlation and its effect upon atmospheric 
pressure and rainfall have not yet been found. 

Brooks states that a decrease in the number of sunspots is close- 
ly connected with a diminution in the total amount of solar radia- 
tion. Several years ago, Bartoli began some researches at Catania 
on these variations. By means of a series of very accurate calori- 
metric measures, he sought to determine whether and in what man- 
ner, the intensity of solar radiation depends on the number and ex- 
tension of the spots, faculae and protuberances, i. e,, in one word, 
upon the condition of the surface of the sun. He also tried to deter- 
mine whether the solar radiation had undergone any changes. Un- 
fortunately, the premature death of the scientist prevented the col- 
lection of numerous valuable data which would certainly have pre- 
pared our minds for the new conceptions that we have now reached 
us through the w r ork of Abbot. 

By studying the many determinations of the solar constant 
made conjointly by Fowler and Aldrich for ever 20 years Abbot 
found that the so-called, solar constant, or the energy (estimated in 
calories) which is received per minute by a surface area of 1 cm 2 , 
at the extreme limit of the earths' atmosphere and serves as a measure 
of the sun's activity, is not constant. ’ In the different estimates, 
are found variations, some of short duration (ranging from one or 
two days to a week ) others lasting longer, but all undoubtedly con- 
nected with the activity of the sunspots. The average relative val- 
ue of the period 1902-12 is 1.933 calories, and that of the period 1912- 
20 is 1.946 calories. The difference between the two values obtained 
for the solar constant rarely exceeds 10 %, whereas the solar factor 



METEOROLOGICAL PHENOMENA AND AGRICULTURE 


555 


concerned with terrestrial magnetism is subject to variations that 
may amount to 20 %. Such variations, although small, must have 
an effect upon the meteorological conditions obtaining on the surfacg 
of the globe, but while some observers are of opinion that an increase 
in temperature results from the greater extension of the sunspots, 
others, like Bigelow, believe on the contrary, that the maximum heat 
in the high region of the atmosphere must cause a maximum number 
of clouds, and thus provide a screen against heat radiation, with the 
result that the temperature of the surface of the soil necessarily 
falls. From the present state of our knowledge of what happens in 
the sun, we cannot be absolutely certain that an increase in the ex- 
tension of the sunspots must decrease the temperature on the earth, 
or that it actually increases it by increasing the amount of radiation. 
The fact that these spots are accompanied by very brilliant faculae 
and great eruptions of gas and enormously heated vapours forming 
protuberances, as well as the correspondence that exists between the 
larger number of sunspots and the increased activity of all solar phe- 
nomena, lead ns to think it probable that a decrease in radiation 
due to dark spots will certainly be compensated for by the increased 
physical, chemical and electric energy developed in the star and by 
more gigantic eruptions that bring to the exterior vast masses of 
gas heated to very high temperatures and thus rendering available a 
larger amount of the incalculable potential energy present in the 
huge mass of the sun. 

Such considerations leave us sceptical as to the possibility of 
applying our knowledge of solar periods to any practical purposes, 
for though from the examination of the natural integral factors of 
many phenomena, such as those upon which the researches of Bruck- 
ner and Douglass are based, we are forced to admit that the exist - 
tence of solar periods in the past has been proved, we do not consider 
that we have any reason to think that they can be relied upon as a 
basis for predicting the future course of phenomena of still greater 
importance. 

Many quite different factors may interfere with the chief factors, 
and since they may be due to special, and so far, unknown causes, 
no definite deduction can be made as to their effect. 

Although this line of research demands increasing energy from 
the new workers that with fresh enthusiasm face the difficulties of 
scientific enquiry, another wider and more promising field has been 
opened by the recent dynamic investigations which are now being 
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carried out by means of the extension of the network of State mete- 
orological posts that have been instrumental in diffusing a knowledge 
of meteorological distribution which occurs in a manner quite un- 
thought of in the past. 

The work of Hildebrandson, Ryckevorsee and Arctowski 
have revealed a hitherto unknown regulating force that appears to 
direct the meteorological phenomena in different countries. The par- 
ticulars of the distribution of barometric pressure throughout the 
globe have made it possible to distinguish areas where the pressure 
variations are repeated more or less rapidly than in the neighbour- 
ing areas. There are, so-called, centres of activity, or wide and ex- 
tensive areas of high pressure (anticyclones) or smaller areas of low 
pressure (cyclones). Both are constantly displacing one another, 
but anticyclones move slowly and often remain in the same latitudes 
for many weeks. 

Weather changes in temperate zones are chiefly due to the for- 
mation and breaking up of these small cyclonic areas, usually called 
barometric depressions, owing to the small difference between the 
central and the peripheral isobar. There are some regions where 
such depressions most readily form ; many come from the oceans, 
while others form in places where a suitable orographical arrange- 
ment easily causes the temperature to rise above that in the neigh- 
bouring areas. The course of these depressions is now well-known ; 
they pass in a direct line generally from the third to the fourth 
quadrant, but above them certain forces come into play that affect 
these centres of activity. In fact, the displacement of anticyclonic 
areas corresponds with an alteration in the usual course of the de- 
pressions and a different distribution of rainfall. These areas of high 
pressure are slowly displaced, so if their relative position can be de- 
termined beforehand, it is possible within broad limits to also fore- 
cast further changes in the weather, not indeed the annual amount 
of the rainfall, which has no direct effect upon the size of the crop, 
but the distribution of the rain throughout the different parts of the 
year and during the various growth periods. Even if long series of 
observations are examined, the succession of meteorological pheno- 
mena has, it is true, all the appearance of being fortuitous, and the 
studies made by Dove’ Hermann, Bortoeotti, Angot, Maurer 
and the writer of this article demonstrated the impossibility of dis- 
covering any periodicity of the meteorological characters of the 
different seasons. 
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Now, however, it appears to be possible to forecast seasonal 
variations in rainfall, as well as in temperature. The system employ- 
ed is radically different from the old method based essentially on 
statistical data ; and rests upon a knowledge of the contemporaneous 
distribution of meteorological factors over a large surface of the globe, 
for it has been ascertained that a compensation exists between the 
climatic variations of one region and those of somewhat distant 
parts of the world. 

The many correlation studies made by Haun, Hellmann, Pe- 
tersen, Exner, Okada, Walker Lyons and others have proved 
the increase in the rainfall and the rise in the temperature of some 
regions to be contemporaneous with a lower rainfall and a fall of 
temperature in others. There would appear to be an adjustment 
around certain localities that form the fulcra, as one might say, of 
the great oscillating action seen in the whole globe. 

In the trealise recently published by Shaw the numerous me- 
teorological problems are illustrated in such a way as to assist in- 
terpretation of quantitative variations of different agricultural pro- 
ducts, especially those of wheat. 

Comparative climatology and the present dynamics of climates 
can certainly reveal the first signs of the successive variations that 
now manifest themselves to us in a more visible manner in the 
displacement of the great masses of ice forming the polar ice-caps. 
Hence, an increase in the network of meteorological posts of observa- 
tion in the northern regions would enable us better to follow’ 
the centres of activity and to reveal the cycles in which they 
occur, which certainly vary from one region to another. This would 
undoubtedly bring us nearer to our goal, the solution of the problem 
of long-term weather forecasting. 

Filippo Eredia, 

Lecturer on Meteorology, University of Rome, 
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Sucfr periodical natural phenomena as are regulated either 
directly or indirectly by the constant recurrence of cosmic forces 
acting on them, with special reference to those dependant upon var- 
iations of temperature (Cans, p. 357) constitute what is termed the 
Science of Phenology. 

Generally speaking, plants pass through an annual stage of 
diffusion during w T hich they undergo development in foliage, blossom 
and fruitage followed by a period of repose. These annual cycles 
affect the agriculturist, whose labours throughout the year are to 
a great extent governed by them. For this reason, particular at- 
tention is given to such phenomena and for many years past, care- 
ful notes have been taken by agricultural scientists of the com- 
mencement and duration of such periods of activity. These obser- 
vations required the initiation of a body of experts whose task it 
became to endeavour to determine a relationship between certain 
dates of meteorological importance and those on which the beginning 
of a period of activity was observed. Among the most energetic 
pioneers of phenology is to be mentioned Prof. Hermann 
Hoffmann, of Giessen (1819-1891). The theory of early phenology 
was based upon the belief that each individual phase could be made 
to correspond to the advent of any particular meteorological change 
and at one time certain phenomena were accepted as facts, merely 
on account of frequency in occurrence and mass in numbers. It 
is sufficient to call to mind the tedious investigations undertaken 
in order to define the limits of vegetation, how, for instance, these 
limits were thought to be controlled by isothermal lines, regardless 
of the fact that the developing capacity of any plant is not solely 
dependant upon climatic forces but also upon its particular pedigree. 
It is, moreover, doubtful if it were really possible to ascertain whether 
any species of plant had actually attained the ideal standard of 
development in its ecological existence. 
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In studying the theory that climatic influences alone, particularly 
heat, were responsible for growth, experiments were made in order to 
determine the mean temperature to which a plant was exposed from 
a given date to the approximate moment in which it was observed 
to enter into a phase of development. From the result obtained, 
this mean temperature was regarded as being constant, irrespective 
of the time taken to carry out the experiment. (Soems Daubach). 
The 1st January was originally taken as the starting point but as 
soon as it became evident that the duration of the so-called period 
of inactivity was in no small measure influential over the initial 
developing stages, this date was altered to the 1 st December. (Drude, 
1890, p. 43). The above methods however, being entirely based on 
an overrating of a singular factor, namely the absolute degree of 
temperature in the shade, were rejected by Ihne, Koppen 1871, 
Schimper 1898, Dos 1906, Vaht, 1906, Schuster 1908 and Drude 
1913 and most energetically opposed by Arnold EnGEKR (1905- 
1913) in respect of their hypothetical laws (GAms). Sorms Dau- 
bach, (1905, p. 60) says : “ Judging from facts we know, the mean 
temperature in which the plant thrives during the experimental 
period is of far less importance than the determination of a series 
of consecutive alternating conditions oj temperature adequate to the 
progress of expansion. For if the mean temperature exercised such 
a control over the developing phase, then all other outside influences 
would fall into insignificance in comparison, or else one would have 
to admit that their effective powers were much inferior to the stand- 
ard at which we maintain them to be 

If therefore we are obliged to reject the fundamental principles 
of early phenology as being unsound, it is evident that very few 
satisfactory results would be obtained by applying them to practi- 
cal agriculture. On the other hand, the assiduous observation of 
facts has brought to light many interesting details. Thus spring- 
time phenology is intimately associated with the cereal harvest and 
the certainty of harvest : for instance, in the mountainous areas of 
central Germany, should the advent of spring be 30 days over due, 
the cereal harvest will be retarded by about double that time and 
instead of falling due with more or less clockwork precision some- 
time between July and August, it will not take place until September, 
or in extreme cases, in October, when maturing conditions are at 
their worst owing to cold and damp. 

Now if we can conceive the phenology of plants in the sense 
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given at the beginning of this article and accept it as the doctrine 
for those recurring phenomena in the vegetable world which are gov- 
erned either directly or indirectly by cosmic forces : if, moreover, 
we can completely detach ourselves from the misleading path of 
mean temperature, modem phenology will assume a different aspect. 
It will then be clear how with the progress of ecology the science 
of phenology can gather ever increasing interest and become of 
real practical importance. 

The theoretical fundamental principles of phenology are now 
totally altered. To-day, the chief problem under discussion among 
scientists is the origin of those periodical phenomena observed in 
plant life. Are they the outcome of an essential demand for a 
change from action to inaction and innate in all animate substance, 
or are the inactive phases merely attributable to climatic influences 
occurring annually ? Several well-known scientists of latter years 
prominent among which Kxebs and Drude endeavour to throw light 
on this question by asserting that the origin is to be found in a nat- 
ural bodily disturbance seeking a sedative in the continual alter- 
nation from active to inactive periods regulated, let it be said, by 
climatic forces. 

At this point a question of interest arises as to whether this 
new phenological problem will allow of a progressive movement in 
agriculture. In 1922 the author wrote some articles of research 
winch were published in the Oesterreichische Botanische Zeitschrift under 
the title of “ Klimarhythmik, Vegetations rhythmik und Zeitschrift 
tkmshrythmik ” (Rhythm in climatic phenomena, vegetation and 
plant-formation) , w hich should be of paramount interest to agricultu- 
ralists in more respects than one. Before enlarging upon these articles, 
the author would like to mention that by the term “ Klimarhyth- 
mik " is meant the annual course of meteorological phenomena. In 
addition to the figures of Raunkiar (1910), the annexed chart 
(Fig. 67) show’s the climatic conditions prevalent in Central Europe 
an din the Mediterranean zone. One constant annual period of growth 
will be observed in Central Europe, w^hile the Mediterranean area is 
characterized by two distinct vegetative seasons. Spring and Autumn, 
interrupted alternately by a cold and a dry season. “ Vegetations- 
rhythmik ” embodies phenomena in the development of individual 
plants in the course of the year (foliage, blossoming, ripening), 
while " Formationsrhythmik ” signifies collective phenomena occur- 
ring in the development of a whole group of plant life. In order to 
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Fig. 67. — Rhythm of Climate and Rhytlim of Formation of Central Europe 
and in Mediterranean Zone. 

Temperature in degrees Centigrade. 

Rainfall. 

1111)111 Period of Growth and Temperature above 5 ° C. 

Fig. 1 (top, left). Rhythm of climate of Central Europe (Graz). 

Fig. 2 (top, right). Rhythm of climate in Mediterranean zone (Rome). 

FiG. 3 (left, centre). Rhythm of foliage formation. 

Fig. 4 (right, centre). Rhythm of meadow -formation. 

FiG. 5 (bottom, left). Rhythm of formation of marsh land. 

Fig. 6 (bottom, right). Rhythm of field formation. 

In Figs 3 to 6 to simplify matters, the course of temperature only is indicated owing to 
the fact that the temperature aud rainfall lines run more or less parallel in Central Europe. 

Figs 3 to 6 show that the climatic forces of Central Europe are not utilised to their full 
extent by the rhythms of foliage (diminution of light, warmth and rainfall in summer), mea- 
dow (mowing), moor land (land frozen in spring), and field formation (harvest in August). 

(From: 9cua.rtetter. Klixnarhythmik, Vegetation srhythmik und Formationsrhythmik. 
Otsterreichische botaniseke ZeitschriH. Vienna, 1932). 
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follow the author’s meaning as closely as possible these terms will 
be used throughout the remainder of the article. It will be noticed 
that phenomena in the expansion of individuals and recurring phe- 
nomena in plant-formation, the latter being the result of force creat- 
ed by unity, are in no wise identical. On the contrary the very idea 
of association in vegetable life will suggest new periodical conditions. 

As a theoretical working hypothesis, the ideal state can be visual- 
ised when perfect harmony exists between “ Vegetationsrhythmik ” of 
individuals on the one hand and “ Klimarhythmik ” actuating in 
their particular zone on the other, so that in Central Europe, for ex- 
ample, the general rule would be for the development in foliage 
fo occur in April, the blossoming in May and the ripening season in 
October. Each species of plant would at least be expected to develop 
to its utmost capacity in the limited time allowed. Facts, how- 
ever, prove that the succession of developing phases in the vegetable 
world on the ideal Central European lines described above is but sel- 
dom achieved. As a typical illustration of this point, let us refer to 
the most important products of agriculture, grain crops, as represent- 
ed by wheat and rye. These cereals do not take full advantage of 
the developing season peculiar to Central Europe. Wheat sown for 
instance in summer begins to germinate in March, flourishes in May 
and ripens early in August. Now it may be observed that already 
at the end of July it shows all those symptoms which are common 
to other typical Central European plants in October only, viz. change 
in colour and desiccation of foliage, ripening of fruit. The ecological 
causes of these early phenomena are difficult to understand. Heat 
and moisture are sufficiently abundant to ensure an ever-increasing 
supply of nutritive matter essential to the growth of the plant yet, in 
spite of this, it is a fact that almost one third of the- total “ Klimarhyth- 
mik ” is never used up . It would require too much time and space to 
go more deeply into the explanation of this phenomena, suffice it 
to say that wheat can only be cultivated with the most satisfactory 
results in districts which have a drought in August. True harmony 
between “ Vegetationshrythmik ” in wheat and “ Klimarhythmik " 
can therefore only be found in such districts, namely in Persia and 
Syria, It is perhaps unwise to expose a plant capable of being cul- 
tivated partly inside and partly outside of the vegetation radius (au- 
tumn wheat) as an example of species in which the “Vegetations- 
rhythmik ” does not blend with the “ Klimarhythmik of Central 
Europe and no doubt Colchicum aulunnale, Le-ucojum vernum and 
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similar types would be more appropriate and would avoid criticism 
It was the author’s intention, however, to keep within the sphere of 
cereals, inasmuch as the above mentioned conditions are not altoge- 
ther wrong. Moreover the phenomena is of much interest and an 
opportunity will present itself further on to deal with the question 
of “ Formationsrhythmik " and its relation to the soil. 

In diametrical contrast to the “ Klimarhythmik " of Central 
Europe is that prevailing in countries in the Mediterranean zone, 
characterized by two distinct breaks in the vegetative period. It 
is of fundamental importance to our theory that species known as 
Colchicum autumnale , true to its hereditary “ Klimarhythmik ", 
retains the double Spring and Autumn phase in its Central European 
" Vegetationsrhytbmik 

From the preceding examples we get the following axiom : 
When the course of “ Vegetationsrhythmik ” runs parallel to u Klima- 
rhythmik” ,the plant can be classed as indigenous to that particular region . 
On the other hand , should there be a divergence in the paths of “ Vege- 
tations - ” and " Klimarhythmik ”, then it is probable that the plant 
is of exotic extraction and conclusions regarding the \ nature of its native 
soil can then be drawn through the study of its “ V egctationsrhythmik ”, 

In opposition to the examples hitherto selected to demonstrate the 
co-operation between “ Vegetationsrhythmik ” and ‘ ‘ Klimarhythmik ’ ’ 
in certain typical cases, out attention is drawn with considerable 
interest to the question of independant action on the part of recur- 
ring climatic forces and penomena observed in vegetable life. As a 
large proportion of plants are cultivated on other than native soil, 
a study of the “ Vegetationsrhythmik ” of the plant along phenolo- 
gical lines and the " Klimarhythmik ” actuating both in its native 
country and its new surroundings will suggest greater possibilities 
of cultivation which should be of considerable importance to practical 
agriculture. The possibilities of cultivation of an exotic plant in 
new territory depends upon its attitude towards the “ Klimarhyth- 
mik ” of this territory. The hereditary “ Vegetationsrhythmik ” 
in any species will be recognised as soon as its origin is determined. 
In this connection there are three possibilities : 

i) The ” Vegetationsrhythmik " of the plant in the new 
region is influenced by a “ Klimarhythmik ” analogous to the 
" Klimarhythmik ” of its native territory. The habits of the plant 
in this case undergo no significant alteration and cultivation will 
present few difficulties if any. A good example is to be found in 
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Indian com (Zea Mays) indigenous to America, for the simple rea- 
son that this cereal adapts itself perfectly to the " Vegetationsrhyth- 
tnik *’ of Central Europe already described and unlike wheat and rye 
makes full use of the time allotted to it to incorporate nutritious 
matter. Solatium tuberosum (Sweet potatoes) and Nicotiana iabacum 
(tobacco) may also be mentioned ia this connection. Just to il- 
lustrate how beneficial Central European “ Klimarhythmik ” can 
be to innumerable American plants (and here by “ KLiniarhvthmik ” 
is meant not only the duration of the developing period, the degree 
of temperature and rainfall, but more especially the rhythmic succes- 
sion of climatic phenomena) allusion may be made to the exhu- 
berent growth of countless weeds, such as Galinsoga parvi flora and 
Erigeron canadense and the huge masses of such species as Solidago and 
Oenothera biennis which cover railway embankments and river-dykes. 

2) The new species adapts itself to the new “ Klimarhyth- 
mik ” without any alteration in its " Vegetationsrliythmik ”. As 
has already been pointed out, wheat, in the course of its growth does 
not necessarily require the full co-operation of Central European 
climatic forces and therefore in mentioning Colchicum antumnalc 
we shall find a far more appropriate example of the case under exami- 
nation. Corresponding to the “ Klimarhythmik ” of the native 
country, the “ Vegetationsrhythmik ” is divided into two sections : 
thus the blossoming period is in the Autumn w r hile the ripening 
season or harvest takes place in the Spring. There is no question 
of accord between the " Vegetationsrhythmik ” and the new “ Kli- 
marhythmik ” (acclimatisation) but rather of a faculty possessed 
by the plant to adapt itself to altered circumstances. This faculty 
is shared not only by a large number of weeds, among which Papaver 
rhoeas , Agrostemma githago, Centaur ea cyanus and others which were 
introduced into Central Europe together with various kinds of cereals, 
but also by many Spring plants, which profiting, by the period of 
light penetration through the foliage of Central European woods are 
observed in the following order: Galantkus, Leucojum, Scilla bi fo- 
lia, etc. 

3) The newly introduced species yields its “ Vegetationsrhyth- 
mik ” to the new r “ Klimarhythmik The change wrought under 
these circumstances can in the first place consist only in the displace- 
ment of individual phases of development. This will apply to all 
classes of product in which the rhythm is not strongly defined. Ac- 
cording to the climatic conditions of various countries into which a 
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certain kind of plant is being introduced, so tie change in the " Ve- 
getationsrhythmik " of that plant can operate in different ways. 
In support of this statement the American Robinia pseudoacacia 
develops in foliage and blossom at one and the same period in Cen- 
tral Europe, while the same species in Southern Italy will develop 
first of all in blossom and then form its leaf. (KkrnER 1890, I, 
p. 525). This is probably due to a modification of climate in the 
former case and a necessity of adaptability to circumstances in 
the latter. The practice of cultivating wheat and iye in Central 
Europe appears in a new light. Mention has already been made in 
the case of Colchicum of a spring and autumn phase occurring in 
the “ Klimarhythmik ” and consequently in the “ Vegetationsrhyth- 
mik ” of individual plants cultivated in Mediterranean regions. The 
object in sowing wheat in the autumn is to prolong the developing 
period and the reason why in Central Europe few difficulties are ex- 
perienced in cultivating cereals of southern origin, can be explained 
by the fact that the very extension of this period acts as a stimulant 
to their natural native tendencies. Curiously enough, this extension 
is not the outcome of an attempt to cultivate a particular race of 
cereal capable of ripening at a later season than the end of July 
but is obtained through leaving or rather allowing a part of the work 
to be accomplished in the preceding autumn. 

What in the case of wheat and rye has been achieved through 
more or less intentional cultivation has come in a natural way to 
agricultural weeds, such as Centaurea cyanus. This plant is both 
annual and biennial. 

The most important consideration for us is the period of inact- 
ivity : If the plant begins to germinate in the spring, it will continue 
its course of development without interruption until the seed is 
ripe ; should germination take place in the foregoing year, then a 
period of repose, not however, essential to further development, 
will set in. (WiESNER 1902, p. 81). 

Among the common cereals grown in Central Europe, oats 
(A vena saliva) prior to some ten years ago was merely a summer 
crop. It was only in 1913, after lengthy experiments in selection 
and cultivation that the “ Oekonomierat ” Huggeemeyer succeed- 
ed in cultivating a winter variety of oats even when yet partly sus- 
ceptible to the rigours of winter. HijGGEEMEYER maintains that the 
winter crop, in its capacity of producing not only an abundance of 
grain but also a good quality of straw is of significant agricultural 
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value. Its early maturing properties enable the field to be cleared 
earlier than usual preparatory to an after crop (Kler). In addition 
to this it is a natural enemy of all noxious growth and a participator 
in the campaign against the troublesome hedge-mustard, closely 
covering the fields as it does early in the year. 

Here let us stop to consider an extremely interesting theoret- 
ical problem. The agriculturalist is endeavouring to infect the oats 
with a “ Vegetationsrhythmik ” answering to the qualities of “ Klima- 
rhythmik ” in Mediterranean areas. To us, the reason why such 
a stubborn resistance to such attempts is displayed by this cereal 
is comprehensible. Our own theory for the cultivation of winter 
oats would be the following : start first of all by acclimatising the 
oats in the Mediterranean areas already referred to, after which 
transplant them to Central Europe. Various experiments with 
plants of different seed origin give signs of good results. 

A question which now awaits consideration is the following : 
To what extent are the periodical phases of development able to be 
regulated ? Even though plants of agricultural value have not been 
selected for experimental purposes, the experiments carried out by 
Diels are worthy of comment. Diels (1917) cultivated various 
kinds of summer woodland plants in hothouses, during which he 
observed that the various stages of growth undement curious changes. 
With the species known as Asperula, it has been discovered that the 
period of repose can be totally eliminated, while the same period, 
usually from 8 to 9 months under natural conditions can be short- 
ened to from 2—2 % months under artificial heating in respect 
of Leucofum. On the other hand Polygonatum can seldom dis- 
pense with the inactive season. Diels does not hesitate to tell us 
the conclusions he draws from his experiment respecting plant geo- 
graphy. Thus Asperula belongs to a family essentially tropical in 
regard to its developing characteristics. Leucojum is regarded 
genetically as a Mediterranean plant which has preserved its native 
characteristics during diffusion, all the more so as the plant, true 
to its native habits, can be made to counteract the resting phase 
by artificial means, viz. raising of the inactive temperature. Poly- 
gonatum on the other hand adheres to the inactive period, thereby 
proving its alliance to a race of plants indigenous to arctic regions, 
both genetically and in regard to its developing requirements. 

Our theory therefore admits from the first the possibility of 
acclimatisation. It does not, however, always happen that species 
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of plant life actually do alter their " Vegetationsrhythmik ” in order 
to fail in with some “ Klimarhythmik ” other than their own. In 
many cases only certain elements in " Klima- " and ** Vegetationsrhyth- 
mik ” which mutually agree, combine. When such cases prevail, 
a comparison between phenology of the species and the “ Klimarhyth- 
mik " of the foreign area should be drawn and the relation of the one 
to the other carefully studied in order to ensure satisfactory results. 

We are now in a position to determine, from various suggestions 
made, which are the species susceptible to adaptability, that is, cap- 
able of changing their “ Vegetationsrhythmik ", and which are not. 
The author’s endeavour in the foregoing paragraphs has been to 
point out that plants, the origin of which can be traced to regions 
which have undergone no climatic change for a geological age (Ter- 
tiary) possess an inherent " Vegetationsrhythmik ” out of which they 
can be drawn only with difficulty. This is the reason why North- 
American types display greater tenacity to “ Vegetationsrhythmik ” 
compared with Central European types, in which the " Vegetations- 
rhythmik ”, owing to changes of climate which have taken place in 
Central Europe since the Ice Age, is faintly stamped and is there- 
fore comparatively easy to dislodge. 

It would be erroneous to imagine that “ Klimarhythmik ” 
is the sole factor to be taken into account in plant-formations 
and particularly agricultural plant-formations. Neither foliage nor 
moor, field nor meadow in Central Europe would permit a complete 
state of harmony to exist between “ Vegetationsrhythmik ” of in- 
dividual plants and “ Klimarhythmik ” peculiar to the country. 
The existence of plants in common, in the light of cultivation, tends 
to create new conditions, which are of even greater importance than 
climatic conditions. Let us pass over the Central European forma- 
tions in respect of foliage and moor and turn our attention briefly 
to the conditions prevailing in field and meadow. 

The mowing of meadows causes a check to the normal course of 
Central European “ Klimarhythmik ” besides a splitting up of the 
vegetating season, short as it is, which WETTSTEIN (1904) distinguishes 
as first low level, first high level, second low level, second high 
level and third low level. It is not difficult to explain how plants 
which have thriven under foreign ” Klimarhythmik ” and formed 
therefrom a corresponding “ Vegetationsrhythmik ” are eligible for 
classification among these plant-formations. Scilla, Leucojum, Ga- 
gea and Colchicum are species whose native environment lies in the 
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Mediterranean zone, while, according to Gradmann, Salvia, fira- 
tensis, Coronilla varia, Dianthus carthusianorum are types belonging 
to the variety of Southern European Steppe plant. Reference is 
once more made to the fact that comparatively few species have 
adapted themselves to conditions of growth in the meadows, i. e. 
have changed their “ Vegetationsrhythmik ” to enable them to live 
in them ; the " Vegetationsrhythmik ” of the majority has been 
sufficiently adequate to the demands of “ Formationsrhythmik *\ 
It has already been remarked that the sudden shortening of 
the vegetation period of plant life in meadows by unnatural caus- 
es, the cycle of development in the fields, as also in the cultivated 
Steppe regions has already run its course by the end of July, ow- 
ing to adhesion on the part of the plants to “ Steppenrhythmik 
The scythe brings the life of plants with Central European ** Ve- 
getationsrhythmik ” to an untimely end, thus leaving the fields 
clear for the growth of weeds of South-Eestern European and Pontic 
extraction. Among the former are classed : Adonis flammed, Aspe - 
rula arvensis , Lepidium draba, Muscari c onto sum etc., while : Gagea 
arvensis, Galeopsis pubescens, Neslea paniculata , etc., belong to the lat- 
ter. Weeds of Mediterranean origin are: Agrostemma githago, Del- 
phinium consolida , Papaver rhocas, etc. 

It can be seen merely from the few examples mentioned in 
this article, what a vast variety of problems Phenology is capable 
of presenting, that is, if we regard this science in its true light, 
namely as the study of periodical development in plants in con- 
junction with annual climatic phenomena. The science of Phenology 
promises many important discoveries in connection with possibil- 
ities in foreign plant cultivation and holds the key to the origin 
of innumerable varieties of plant life which abound in our fields and 
meadows 

Rudolf Scharfetter, 

Professor of the University of Graz. 
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THE STATUS OF THE MOVEMENT 
TO ESTABLISH UNIVERSAL STANDARDS 
FOR AMERICAN COTTON, (i) 


Introduction. 

In the dosing days of the last session of the 67th Congress of 
the United States, the United States Cotton Standards Act, a 
measure that has been under discussion to a greater or less extent 
since 1914 was passed. Because of the extended discussions in 
previous years and the fact that the cotton trade of the United 
States had been fully consulted, renewed hearings upon the measure 
were not called for. No opposition of any moment developed in 
either house of Congress. This law establishes national standards 
for cotton in the United States. The purpose of this artide is to 
point out the advantages which would accrue to producers, the trade 
and the public generally, by the adoption of Universal Standards 
for American Cotton. 

Fundamental Principles. 

Before discussing the advantages of the adoption of universal 
standards for agricultural products in general and cotton in parti- 
cular, it is perhaps well to state a few axiomatic principles which 
have an intimate bearing upon the economics of standardization. 

1) The price of a particular unit of an agricultural commodity 
depends in a large measure upon two factors : (a) quantity, and 
(6) quality. 

2) The commercial world has adopted measurements of quan- 
tity which are definitely known and are in units which may be 

(i) The author gratefully acknowledges the helpful collaboration of Mr. W. R. Meadows, 
Chief of the Cotton Section of the Bureau of Agricultural Economics, U. S. Department 
of Agriculture, and his assistant, Mr. A. W. Palmer, in the preparation of this article. 
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readily expressed with mathematical exactness in terms of the units 
of each of the several countries. For example, one country may 
use the pound as a unit of measurement for a given commodity, 
while another country designates quantity of the same commodity 
in terms of kilograms. Nevertheless, the relationship between these 
units is invariable and one may readily be expressed in the equi- 
valent of the other. 

3) Without definite measurements of quality or without mea- 
surements which can readily be translated into the equivalents in 
use in the several countries, there can be little comparison of value. 
In other words : there can be no uniformity in price statistics unless 
there be a method of comparing measurements of quality as well as 
measurements of quantity. Quality is one of the inseparable fac- 
tors of the prices of an agricultural product, 

4) The lack of a common language for describing and expres- 
sing quality of specific farm products gives rise to endless disputes, 
costly delays and expensive arbitration proceedings. Universal Stand- 
ards tend to reduce the possibility of misunderstandings arising 
over quality. 

5) Standardization may be defined as a means of formulat- 
ing a common and definite language for the measurement of quality. 

6) Universal standards require the adoption of a closely super- 
vised system of impartial inspection. Since quality is so intimately 
connected with price, it is essential that the inspection of grades be 
not influenced by the special interests of either buyers or sellers. 

7) Universal standards also presuppose a neutral system of 
arbitration for the settlement of disputes over quality. Such a 
system of arbitration necessitates machinery whereby the interests 
of buyer and seller are equally represented. 

It is assumed that the above seven statements will be accept- 
ed without controversy as approximate economic truths. 

Advantages of Universal Standards for Cotton. 

The desirability for uniform cotton standards as applied to 
cotton trading in the United States and in fact to trading in Ame- 
rican cotton throughout the world, has never been questioned by 
any well informed part of the cotton industry and trade, from 
producer to spinner. When it is borne in mind that under former 
prevailing conditions a wide variety of standards were in use so that 
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cotton called “ Middling " in one market was not middling in ano- 
ther, and that this situation was used to confuse the shipper and in 
some cases even to defraud him, it is clearly apparent that a single 
standard applied by a disinterested agency would be of great assis- 
tance to the industry. 

The desirability of attaining uniform production of the required 
qualities of cotton in all of the cotton growing states is very apparent. 
The existence and use of a single standard by which judgment may 
be guided wall tend very greatly to the production of varieties 
furnishing uniform staple and character. The application of a single 
standard will also do away with unfair price discriminations, as 
the grower can now be taught what constitutes the quality and 
character that gives value w’hich will be the same for long periods, 
until fundamental conditions in the industry make alterations ne- 
cessary which in the nature of the case would be slight, in any stand- 
ard that may be established from time to time. 

In the organization of every manufacturing plant in the civiliz- 
ed world, the necessity for economy and efficiency in its processes 
of operation is so thoroughly understood that it has long been a 
fundamental consideration To those who today are giving thoughtful 
attention to the rebuilding of industry and the re-establishment 
of normal economic conditions, there appears first of all the need for 
fresh surveys of all present-day methods of industrial practice to the 
end that the points where waste and loss occur, that heretofore 
have escaped notice, may be located and corrective measures taken. 

Not only must new economies be devised and applied in the 
sphere of manufacturing, but the same principles must be follow- 
ed with equal steadfastness in the field of merchandising. It must 
be recognized that eveiy extravagance and needless expense in the 
processes of trade, operate as a tax upon the economic well-being of 
the world in general and upon the prosperity of those directly 
interested in particular. 

To those familiar with the raw cotton trade in its international 
phases, faults in the present methods of dealing are very generally 
and at the same time, very definitely realized. In Liverpool and 
on the Continent there exists a nomenclature for cotton classification 
similar to that employed in America, but of which the meaning is 
markedly different. Under these conditions, it becomes very diffi- 
cult for the average dealer to make intelligent comparisons of quota- 
tions in American and European markets or to form ideas of cotton 
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values on anything approaching a common basis. As a direct result 
of these conditions, the sale of cotton by America to Europe is attend- 
ed with frequent misunderstandings and disputes which at best 
have usually to be settled by arbitration. Disputes and arbitrations 
are a form of waste and extravagance that can and should be re- 
duced to the lowest possible minimum. Under existing arrangements, 
arbitrations are necessarily conducted in widely separated places 
and by agencies variously constituted, among which there is little 
community of ideas and no fixed standard of value. The decision of 
any arbitration committee of to-day is, therefore, of little use to the 
trade at large, beyond the settlement of the immediate dispute 
and contributes absolutely nothing to the ultimate solution of the 
problem of making satisfactory shipments in the first instance. 

In the domestic Commerce of the United States, ex perience has 
fully demonstrated that disputes can be materially lessened by 
the adoption of a uniform nomenclature of cotton grades in all 
the principal markets and by the establishment of uniform and ac- 
ceptable representations of these grades distributed throughout the 
country and employed by the trade as a basis on which to conduct 
its business. Not only are complaints lessened in number by the 
use of standards, but the adjustment of such disputes as require 
settlement by arbitration is measurably simplified and facilita- 
ted and accomplished with greater satisfaction to the parties at 
interest. 

Having. in mind the benefits which have attended the use of 
standards for cotton grades in the American markets, it seems reason- 
able to suggest that there is opportunity to effect still greater eco- 
nomies and beneficts in international trade by the adoption of uniform 
standards of grade and staple for American cotton. 

It is interesting to note that universal standards of agricultural 
products are in line with the general tendency of international busi- 
ness procedures. At the recent meeting in Rome of the Interna- 
tional Chamber of Commerce, much attention was given to such 
questions as the use of uniform bills of lading, uniform bills of ex- 
change, and the advocating of uniform custom methods. It is 
also interesting to note that the International Chamber of Commerce 
has established ail International Board of Arbitration, and that 
the Chamber strongly . urges its members to insert the uniform 
“ arbitration clause” in their contracts covering international trans- 
actions. 
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A Brief History of the Movement 
to Secure Universal Cotton Standards. 

Since the American view is based upon American experience in 
the domestic handling of its greatest export commodity, it may be 
of interest to trace somewhat in outline the steps leading to the 
promulgation of standards in the United States and to point out the 
success that has attended their use in order to explain more fully 
the present situation and to make clear the position of the American 
trade and the U. S. Department of Agriculture with respect to it. 

Cotton classification originated in Liverpool (i). The earliest 
known reference to the term “ middling ” is found in the Liverpool 
Cotton Brokers' Circular for the year 1S01. In 1808 Maury's Puce 
Current classified Sea Island cotton into “ fine ”, ” good ”, “ middling ” 
and “ ordinary and stained ”, but referred to Upland cotton only 
under the names of the countries producing it. In 1833 grade 
names were used in a loose way for Upland cotton by brokers 
in the Liverpool market. For instance, New Orleans cotton was 
quoted under the three designations, "very ordinary to fair”, 
“ good fair to good ”, and “ very good to prime 

On June 10, 1874, representatives of American cotton exchanges 
met in Augusta, Georgia, and, as their most important item of 
business considered the adoption of a uniform standard of classi- 
fication of cotton for the United States. A committee was appointed 
which recommended to the convention the adoption of a " Standard 
American Classification”. This recommendation resulted in the 
selection of a committee of experts, who agreed on standards which 
were forwarded to the cotton exchanges of this country. The Stand- 
ard American Classification was used by most of the exchanges 
during the season 1874-75 and a part of the following seasons, but 
in the course of a few years it was discontinued by practically all 
except the New York Cotton Exchange. 

Following the dissolution of the loose association of several 
cotton exchanges, known as the American Cotton Exchange, and the 
discontinuance by practically all the leading cotton markets of the 
Standard American Classification, great diversity developed in the 

(i) De Leach, R. J. H., History of Cotton Classification. In Transactions of the 
f National Association of Cotton Manufacturers, Annual Meeting April 24-25, 1912. No. *>2 , 
p. 316. 

3 — Agr. ing. 
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use of ‘standards. Some markets adopted the Liverpool standards, 
while other markets adopted as the basis grade of their standards the 
“ fully middling ” or the “ good middling ” of the Liverpool Standard. 
Some markets established standards based upon, or bearing a direct 
relation to, the Standard American Classification which was still 
in use in New York, while other markets created standards entirely 
their own. Although using identical grade names, no definite rela- 
tion existed between various standards, in use in the cotton belt, and 
quotations for a specified grade of cotton soon became confused and 
meaningless unless the standard of a particular market was designated. 
Even this was not always adequate, as some markets claimed the 
right of varying the standards from year to year to meet the ex- 
igencies of the crop. Thus a standard became a variable measure of 
quality, and quotations based thereon were confusing and often 
misleading. 


Action of International Cotton Congress. 

In 1907 the International Cotton Congress, which was composed 
of cotton growers, spinners, and manufacturers from both Europe 
and America, at its annual meeting held in Atlanta, Georgia, una- 
nimously passed a resolution favoring the adoption, either by the 
Government of the United States or by an association composed 
of representatives of cotton exchanges, cotton growers, and cotton 
spinners, of standard types for grade and color. 

In 1909 Congress authorized the Secretary of Agriculture to 
establish a standard for nine specified grades of cotton. These 
were established, their use being entirely permissive. 

Between 1833 and 1913 there had grown up in the Liverpool 
Cotton Association the use of three sets of standards, the exact origin 
of which is not definitely known. They represented Upland, Gulf 
and Texas cotton. They seem to have resulted from a process of 
evolution caused by the increasing necessities of the cotton trade, 
being built up by the preparation, from time to time, of single types 
and boxes and not by the adoption of a complete set of standards 
at any one time. These have always been known as the Liverpool 
Standards. 

In June, 1913, representatives of the Liverpool, Havre, and Bre- 
men exchanges, of the leading American exchanges, and of spinners 
associations, met in Liverpool. During this conference the so-call- 
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ed International Standards, which were a modification of the pre- 
existing Liverpool Standards for Upland cotton, were agreed upon. 
They were later accepted by the Liverpool Cotton Association as the 
Liverpool Standards for Upland cotton, and by the Bremen and 
Havre exchanges, their use being made effective September i, 1914. 
Liverpool, however, continued the use of its existing standards for 
Gulf and Texas cottons. In respect to the distinction between Up- 
land, Gulf, and Texas cottons, there seems to have been a difference 
of understanding as to the comprehensiveness of the so-called Inter- 
national Standards. Many American merchants apparently under- 
stand the International Standards as covering the three growths of 
cotton, while the foreign exchanges recognized them as applicable 
only to Upland cotton. 

It may be stated that the Liverpool terms " Upland ", ,r Gulf ", 
and “ Texas ", were formerly more significant of character than they 
are to day, but with the wider distribution in the American cotton 
belt of pure seed of single superior varieties, the more extensive 
adoption of improved methods of culture and handling, coupled with 
improved facilities for transportation, these old terms have lost most 
of their significance. Their continued use and acceptance by the 
European trade is fraught with temptation to deception, cotton fre- 
quently being shipped from one section to another so as to enter into 
the more favored classification. For several years the term " Up- 
land " in the United States has been applied quite generally to all 
growths of American cotton except, of course, the Sea Island and 
American -Egyptian varieties, and the American standards for Upland 
cotton comprehend all growths of such cotton ; each type box of 
such cotton contains samples from all sections of the cotton belt. 

Action of Representatives of American Exchanges. 

On October 27, 1913, representatives of various cotton exchanges 
in the United States met with the Secretary of Agriculture in 
Washington, D. C. and urged the adoption by the Department of 
the so-called International Standards. In May, 1914, a convention, 
representing nearly all of the cotton exchanges of this country, wdtich 
assembled at Augusta, Georgia, passed a resolution recommending 
the acceptance and use of Government standards by all American 
exchanges and asked the Department of Agriculture, which was 
entrusted with the preparation and issue of standards, to adopt 
the International Standards. 
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Te Official Cotton Standards of the United States. 

The United States cotton futures Act of 1914 authorized the 
Secretary of Agriculture to establish and promulgate standards of 
cotton by which its quality or value may be judged or determined, 
including its grade, length of staple, strength of staple, color, and 
such other qualities, properties, and conditions as may be standar- 
dized in practical form, to be known as the “ Official Cotton Stand- 
ards of the United Sates The use of the standards established 
under this act w as made practically compulsory on the cotton future 
exchanges in the United States on and after February 18, 1915. 

In preparing standards for grade under the United States cotton 
futures Act the primary object was to secure comprehensive standards 
for cotton of American growth which be adapted to the needs of the 
trade in the United States and at the same time might be suitable 
for adoption as international or universal standards for American cot- 
ton. These standards are therefore almost directly applicable for 
use under the new law r , the Cotton Standards Act. 

Cotton experts from New York and New* Orleans cotton ex- 
changes w f ere secured to assist the experts in the Department of 
Agriculture in preparing the new standards. As bases in this work 
they used the permissive official standards and the so-called Inter- 
national or Liverpool Upland Standards. 

Visit of Representatives of the United States Department 
of Agriculture to Liverpool, Bremen, and Havre, in 
1914-1915. 

Prior to the actual promulgation of the official standards pro- 
vide for in the United States cotton futures Act, cotton specialists 
W'ent to Liverpool, Bremen, and Havre as official representatives of 
the Department ofAgriculture, for the purpose of explaining the 
proposed standards for grade and of urging their adoption by the 
Liverpool Cotton Association, by the Bremen Baumwollborse, and 
by the Syndicat du Commerce des Cotons du Havre. The advant- 
ages of an agreement at that time by the Liverpool Cotton Asso- 
ciation on a uniform standard for international dealings in American 
cotton were urged in detail. 

On November 16, 1914, a special committee of the Liverpool 
Cotton Association adopted a motion endorsing a single standaid 
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for Upland, Gulf and Texas growths of American Cotton. On No- 
vember 25, 1914, a committee from the board of managers of the 
Liverpool Cotton Association informed the representatives of the 
United States Department of Agriculture that the appeal committee 
had reported unanimously in favor of the proposed Official Cotton 
Standards of the United States; that these standards had been unan- 
imously approved by the special committee and had been twice 
approved by the board of managers ; and that, therefore, they stood 
approved by the Association. 

At Bremen, the President of the Bremen Cotton Exchange stat- 
ed that from the point of view of the Bremen Exchanges, it was 
desirable that they change their standards from those that had for- 
mei > been in use and the President saw no reason why his Exchange 
should not adopt the proposed standards. 

At Havre, the proposed Official Standards were displayed and 
careful comparisons were made with existing standards in use in 
Havre. At the conclusion of the conferences, the members parti- 
cipating stated that no criticism of the proposed standards could 
be made. 


World Cotton Conference at New Orleans 
in October 1919 and at Liverpool in June 1921. 

The New Orleans Conference put itself on record as favoring 
the adoption and use of a uniform system of classification for Ame- 
rican cotton. The World’s Cotton Conference of 1921 at Liverpool 
adopted the following resolutions : “ Resolved, that the World's 
Cotton Conference recommends and will to everything within its 
powers to facilitate the establishment of uniform standards of 
classification of American Cotton 

Visits in 1921 to Milan, Italy, and Bremen, Germany. 

Following the World’s Cotton Conference, the representatives of 
the United States Department of Agriculture, together with official 
representatives of the American Cotton trade, visited Milan, Italy, 
and Bremen, Germany, and discussed with members of the trade 
organizations at those places the general object of uniform stan- 
dards. The cotton trade organizations at these two important places 
officially indicated their approval of the object sought to be accom- 
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plished and that they would be inclined to take favorable action 
as soon as circumstances would permit. 

During the months of March and April 1922 the writer visited 
the principal cotton markets of Europe in the interest of Universal 
Standards for American Cotton. His efforts met with encouraging 
results. 

As recently as April of this year, the International Federation 
of Master Cotton Spinners unanimously passed the following resolu- 
tion : “In the opinion of the International Committee the establish- 
ment of Universal Cotton Standards would be to the advantage of 
the Cotton Industry 

What the new United States Cotton Standard 
Law Requires. 

The following brief description of the United States Cotton Stan- 
dards Act will convey the essential features of the Law, It compels 
every cotton merchant, shipper, buyer and trader in the United Sta- 
tes in every transaction or shipment in interstate or foreign com- 
merce, and in every publication of prices, and in quotations of cot- 
ton foi shipment in interstate and foreign commerce and in the classi- 
fication of all cotton, to use the official cotton standards of the United 
States, provided the quality of the cotton involved in the transactions 
is of, or within the range of, the official cotton standards of the 
United States. 

When the Act becomes effective, bills of lading, warehouse cer- 
tificates, shipping documents, insurance contracts, newspaper and 
private quotations of cotton by grade, invoices and all other doc- 
uments will be required to be stated in accordance with official 
cotton standards. 

The Act further provides in Section 2 that nothing therein 
shall prevent transactions otherwise lawful by actual sample or on 
the basis of a private type which is used in good faith and not as 
a means of evasion of or substitution for the official standards. 

Any person who has the custody of, or a financial interest in 
any cotton, may when the Act comes into full force submit the same 
or samples thereof, which must be drawn in accordance with the re- 
gulations and safeguards imposed by the Secretary of Agriculture, to 
such officer or officers as the Secretary may designate for a true 
determination of the classification. The final certificate of theDe- 
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part men t of Agriculture will be binding on all officers of the United 
States and will be accepted in the courts of the United States as 
prima facie evidence of the true classification of the cotton itself 
or of the sample thereof when involved in any transaction or ship- 
ment in interstate or foreign commerce. 

The United States Government under the law is authorized to 
prepare copies of standards and to sell them at cost to any person, 
whomsoever, requesting the same. These copies are to be certified 
under the grade seal of the Department, and the attachment of that 
seal will include regulations for the inspection, condemnation and 
exchange of standards in order to make certain that copies in use 
are accurate and suitable for commercial purposes. 

Persons who tamper with, alter or change copies of standards 
excepting those who have the written authority of the United States 
Government to do so, or who use the standards with intent to de- 
ceive or defraud, or who counterfeit or simulate copies of the stand- 
ards, are subject to a fine of $1000, or imprisonment or both. 
The same penalties attach to persons who falsify or forge certificates, 
or who knowlingly classify cotton improperly, and persons who 
knowingly influence, or attempt to influence improperly the clas- 
sifiers licensed under the Act. 

How may Universal Cotton Standards be established. 

The above history of standardization shows that although the 
uniform standards for cotton grades have been made effective 
throughout the United States and although in principle the adoption 
of such standards has been approved and recommended on numerous 
occasions by accredited representatives of the European cotton in- 
dustry, it remains for Europe to take another step if the advantages 
of such an arrangement are to be made available for the common 
good of European spinners and consumers of cotton. 

In view of all the circumstances, the simplest and most direct 
way to bring about the establishment of universal standards for 
American cotton would appear to be for the cotton exchanges and 
spinners' associations of Europe to adopt the Official Cotton Stand- 
ards of the United States for American Upland cotton. By the 
term " Upland ” is meant all growths of cotton produced within the 
United States, with the exception of the Sea Island and Ainerican- 
Egyptian varieties. In making a proposal for the adoption of the 
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Official Cotton Standards of the United States as the basis of the 
world cotton standards for American cotton, there is no implied crit- 
icism of any other standards, and the recommendation is made 
solely for reasons which appear to be sound and fair. Even the pre- 
sent American standards have the sanction and recognition of the 
laws of the United States, and the Government has spared no ex- 
pense to provide for and safeguard their accuracy. The standards 
for grades became legally effective in February, 1915, and have at- 
tained general use in the United States in their original form. They 
govern in all deliveries of cotton on American future exchange con- 
tracts, and have been officially adopted by all important Ameiican 
spot cotton exchanges and by the two principal organizations of Ame- 
rican spinners. In addition they are recognized in the laws of several 
of the States, and American producers, merchants and spinners alike 
have found them a dependable and satisfactory basis on which 
to conduct their business. 

It should perhaps be explained that in advocating the adoption 
of the Official Cotton Standards of the United States, it is not con- 
tended that all of the present standards are perfect, nor that some 
changes would not prove to be desirable or acceptable. If changes 
appear to be necessary to any important section of the cotton 
industry, the United States Department of Agriculture is willing to 
co-operate in the task of determining proper modifications, the 
attitude of the Department being that uniformity of the standards 
is the consideration of greatest importance. 

The adoption of uniform standards would in no way prevent or 
interfere with the practice of any European spinners who buy their 
supplies of cotton according to their own private marks or types. 
It is with respect to the vast amount of raw cotton bought on de- 
scription by Europe from America that uniform standards are need- 
ed. The United States Department of Agriculture stands ready 
now as it has in the past to meet Europe half-way in an effort to 
eliminate from the international cotton trade the lost motion that 
is now present. As far as possible merchants and spinners should be 
freed of the arbitrations and the reclamations that follow. If this 
should be accomplished, it will be possible for American shippers 
to sell to European merchants or spinners at prices which will not 
necessarily include the reclamation which the shipper now anticipates 
at the time of his sale he may have to pay after the arrival of his 
shipment in Europe. 
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The Official Cotton Standards of the United States for grade, 
contain type samples taken from actual bales of cotton produced 
in each of the three sections of the cotton belt, commonly known to 
the international trade by the terms of Upland, Gulf, and Texas. 
Copies of these standards are readily available, and they are well 
known to all American shippers. Means are already at hand by which 
the proper grade can be determined with practical certainty before 
shipments are made. 

In order to promote a fuller understanding, the United States 
is ready to furnish demonstration sets and such explanatory as may 
be necessary in the beginning, without cost to European spinners. 
It is possible to specify any growth of cotton desired and its grade 
under one established standard without the necessity of having or 
maintaining a separate set of standards for each growth. Greater 
simplicity will result, failure to meet grade requirements will be 
unjustified, shipments are more likely to be made according to con- 
tract terms, and the European spinner can be assured that the cot- 
ton purchased is of the grade specified without the necessity for an 
arbitration after the arrival of the cotton in Europe, with the atten- 
dant delay, uncertainties, and expense. 

This is not possible under present conditions when there exist 
in Europe standards different from those in America. The Euro- 
pean standards are practically unobtainable in the United States, 
and the expense is almost prohibitive. Consequently, they are re- 
latively unknown. Among the American shippers wffio make con- 
tracts based on European standards, very few have ever seen these 
standards or have personal knowledge of their contents. It is not 
astonishing, therefore, that the present costly, unnecessary, and 
unsatisfactory system of arbitration is in existence. 

The United States Department of Agriculture is the Official 
agency for the establishment and enforcement of the American offi- 
cial standards for the cotton trade. These standards are prepared 
and maintained by a non-political organization of impartial and 
sworn cotton experts drawn directly from the cotton trade, and their 
work has its sanction and approval. In these proposals, the Govern- 
ment of the United States represents the wishes of the American 
cotton trade repeatedly expressed by authorized agencies. 

It can readily be seen that the United States Department of 
Agriculture and the American Cotton Trade have been active and 
have gone far to secure uniform standards and the economies that 
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would result therefrom, and that, although circumstances over which 
they have no control have delayed the achievement of this much 
desired end, its merits are fully established and have been con- 
ceded by all concerned. It is evident, however, that the support 
of the cotton consumers of Europe is important to the final accom- 
plishment of the project. 

Charles J. Brand, 

Consulting Specialist in Marketing , 

United States Department of Agriculture , Washington, D. C. 



PLOUGHING WITHOUT TURNING THE FURROW, 
IN AUSTRIA. 


In Austria, at the present time, the fields are prepared for sow- 
ing almost exclusively by means of ploughs that invert the soil. 

On the small area of level ground, iron ploughs are used, these 
being drawn on the larger farms by steam engines, or mo tor- tractors. 
In a few places, ploughs made partly of wood are still employed, while 
in the mountain districts, and wherever the ground is more or less 
sloping, tum-wrest ploughs are preferred. Here and there ploughs 
that do not turn the furrow, but only break up and pulverise the 
soil are also to be found, but the work of these implements is very 
incomplete, untouched strips being frequently left, especially in the 
subsoil. Further, they only break up a thin layer of soil, so that 
the seed-bed is of little depth and there is only a limited reserve of 
moisture for the crop. Since there exists in Austria an increasing 
tendency to cultivate more profitable crops of better quality which 
are naturally more exacting as regards their soil requirements, and 
the climate is of a pronounced continental character (with prolonged 
drought during the greatest heat of the summer), it will be easily 
understood that this primitive method of ploughing, which is to- 
tally inadequate to present day requirements is gradually being dis- 
carded, although it has the advantage of preparing a good seed- 
bed, and its place is being taken by modern implements that turn 
the furrows. 

The land on well-managed farms in Austria is generally prepar- 
ed for sowing in the following manner. As soon as possible after the 
harvest is carried, a superficial ploughing is given, the field being 
ploughed to a greater depth before the winter, and cereals are sown 
If hoed crops are to be grown the next year, the soil is ploughed 
as deeply as possible before the winter. Very large clods are thus 
formed, especially on compact soils and in damp seasons, but this 
is not regarded as a drawback, for it is hoped that they will be 
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broken up by the frost in winter and tbe land left in a mellow 
condition (i). 

Such generally speaking, are the present conditions found more 
or less everywhere according to the intensity 7 of cultivation and the 
competence of the farmer, although local differences of course exist. 
Thus, where the subterranean water is near the surface, narrow, high 
ridges are made, separated by wide furrows that remain unsown and 
serve to collect the rain-water. On slopes with compact soil narrow 
ridges are ploughed and the trenches between them follow to some 
extent the curve of the ground, in order to prevent the soil being 
washed away. In mountain districts it is often necessary to run 
the plough over the field in the spring and carry back, in little carts, 
the soil that the rains have washed down from the highest points 
to the lower levels during the winter. In some places, the peasants 
replace all the soil that has been carried away by the rain. 

In time, however, it was recognised that excessively large clods 
have great disadvantages, for they frequently remain intact through- 
out the winter, thus making it very difficult to prepare the spring 
seed-bed, further, they cause an irregular absorption of water, for 
while the external surfaces of the clods are disintegrated and soften- 
ed, the nucleus remains relatively dry. When the field is levelled 
in spring, it not infrequently happens that particles of fine, damp 
soil fall between the clods and that solid blocks of earth are left 
on the tilled soil, which causes irregular germination. In the damp, 
finely divided soil, the seeds come up well and quickly, but in the dry 
parts of the field, germination is hindered and the seedlings are often 
smothered by more rapidly-growing weeds, or destroyed by the en- 
emies of cultivated plants. It is clear that such irregular and de- 
fective germination will have a bad effect upon the growth of the 
crop and will interfere with the cultural operations. Much w T ork 
on the part of animals and men is frequently necessary in order to 
break up the compact clods resulting from the habitual methods 
of ploughing. Clod-crushers, harrows and rammers are all needed, 
which renders the work more laborious and decreases the profits, 
but this extra outlay is indispensable, as a good seed bed must be 
secured. The realisation of this fact led to the elaboration of a 
system of ploughing (first adopted by the large land-owner, Kuff- 
NER on his own estate of Dioseg) which differs from the preceding 

(t) Krafpx Dr. Guii>o, Die Ackerbaulelire. Neue Auflage, herausgegeben von Fruhwirth, 
Berlin. 
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method in so far that the clods produced by the deep ploughing 
are already broken up in the winter by a cultivator. Therefore the 
field passes the winter in a better condition, the surface being mostly 
broken up, and only a few small clods remaining. This of course 
renders the spring work much simpler and more complete, while 
sowing can be done earlier and more rapidly, and germination is 
both more uniform and more vigorous (1). 

This system of ploughing was tried between 1S70 and 1880 
and afterwards somewhat improved ; but although its advantages 
were dearly evident, it was in general but little practised. 

Friederich Glanz, “ Guterinspecktor ” (agricultural inspector) 
influenced by the experiments conducted under this system, and the 
results obtained from similar trials in Germany (2) as well as by the 
Jean ploughing method, has devised a new system for which he is 
making active propaganda under the name of “ Wahlarbeit ” (j) 
that is to say, " breaking up This method, which is distinguished 
from ordinary ploughing by the fact that the furrow is not turned, 
is now being tried throughout a large part of Austria and is being 
adopted in various Agricultural Experiment Stations and on many 
farms, and is already employed in practical agriculture (4), 

The Glanz method is based on the principle that it is neces- 
sary to avoid making clods, which are extremely difficult to break 
up. Further, the soil must be ploughed in such a manner that a 
good seed-bed is always preserved and is not destroyed to be re- 
made by working the land into unnatural conditions, which are 
produced especially by turning the furrow, and show themselves by 
the formation of clods, or a crust. 

Therefore after proper working, the land must not be allowed 
to return to a bad state. 

Breaking up the soil is part of the Jean system, which cannot 
be applied in its entirety in a climate damper than that of Austria. 


(1) Kuffmer Rudolf. Grundprinzipien der Wirtschaitswciser der Dioseger Oko 
nomie. Zueherfabriks und Spiritusfabriks A. G. Pres t burg. Einverlag, 1920. 

(2) Topfer. Amkiiung zur Bodemrbettung und Saatpllege . Berlin, 1915, 
AschenbacH'KaktysatIG. Der Ackerbau ohne Bodenwendung. Naumann, 1921. 

Droop. Die Brache in der modernen Landmrlschaft. Heidelberg, 1900. 

Droop. Never e Bannen in der Landwirtschaft. Heidelberg, 1903. 

RticKER Tagesfragen aus dem modernert Ackerbau, Der Baden, Seine Bmrbeitung und Dung- 
ung. Berlin, 1907. 

Rippart Erfahrungen in Ackerbau zur Gberwindung der Kriegschdden fur Gross - und 
Kleinbetrieb (Part 45 of the landwirtschaftliche Heftej. Published by T. Kliestling. Berlin. 
(3} See /?., T916, No. 386. 

(4) Glanz Friederich. Die Wuhlarbcit im Acherboden, Vienna, 1922. 
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In fact, it necessitates a certain interval being left between the har- 
vest and the re-preparation of the soil, and this is only possible 
when the harvest is very early and the land is not prepared until 
very late, a state of affairs that usually occurs only in countries with 
long, hot summers, and not in Austria, where the hot season is relati- 
vely short (in various mountainous districts, the harvest is carried 
after the ground has been prepared for the winter cereals) (i). 

Only in a few situations and in very good seasons, would it be 
possible to make the seed bed in Austria by means of the repeated 
use of cultivators. 

Hence, more intensive work is necessary. Glanz succeeded in 
preserving the seed-bed by breaking up the stubble as soon as possible 
after the harvest, that is to say, by ploughing the field without turn- 
ing over the soil. Whereas by the old method of working, a very 
superficial first ploughing w r as given, in order to induce the rapid ger- 
mination of the fallen seeds of wheat and weeds, Glanz recommends 
“ breaking up ” the soil as deeply as possible. Since the soil is not 
turned over and the surface of the field is little changed, the seeds 
present on the soil are not carried down to a great depth, but merely 
covered with a thin layer of earth that allows of their germination 
and (the weeds that spring up are afterwards extirpated by the 
following ploughing. The breaking up of the ground to a greater 
depth pulverises the soil very throughly, so that it does not shortly 
return to its former condition as in the case of superficial ploughing. 
Glanz attributes the greatest importance to the breaking up of the 
land as soon as possible after the harvest, for otherwise the soil 
being exposed to direct insolation dries rapidly and its properties 
deteriorate (2), but of course it is not always possible to carry out 
this work to a great depth (the greater the depth, the more time is 
required) however desirable it may be to reach the lower layers 
of soil, and rapidity of work must never be sacrificed, to depth of 
penetration. 

The object of the subsequent ploughing should be to insure 
that the soil does not return to its original bad condition. 

(i| All the agricultural periodicals regularly contain discussions on the experiments 
made and the results obtained with this method of ploughing, as well as enquiries respecting 
the manner in which it is carried out, also reports of lectures and demonstrations and 
the appointment of Commissions of Investigation. See: Wiener landwirischaithd e Zeitung ; 
Nachrichten der deutschen Landmrtschajsgeselhchaft fiir Osterreich, etc. 

( 2 ) France, R. H. Das Edaphon. Stuttgart, 1931. Glanz. Das Wesen der Boden bear- 
beitung. Latukmrtschafthche Fachpresse, No. I, Tetschen, January 1, 1933. 
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As a rule, an attempt is made to break up the soil to as great 
a depth as possible, in order to provide a very deep seed-bed which 
will absorb a large quantity of rain-water and place plen y of nutri- 
tive substances within easy reach of the roots. The great object 
of this method of ploughing is to raise, break up and pulverise 
all the soil and to remove the crust, None of the upper hardened 
surface must be left unbroken, therefore the ploughs used must 
have a wide share, that breaks up the whole furrow. When the 
land is broken up to a considerable depth, it remains in the required 
condition longer than if only the surface is affected for which reason 
deep working is to be preferred to shallow. 

The object of the other operations is to still further increase the 
fineness of the seed-bed and keep it in good condition, therefore the 
use of a plough that turns over the furrow, or, of any other imple- 
ment tending to produce an excessively compact structure, or clod 
formation, must be carefully avoided. 

The best implement to be adopted is an ordinary plough 
from which the mould -board for turning the furrow has been 
removed. (Plate XXIV, Fig. 75). 

According to the size and type of the farm, ploughs (with, or 
without, mould-board) with animal, motor, or steam-engine tract- 
ion are employed. Special ploughs constructed by Messrs Bippart 
of Magdeburg (Germany) and other firms are also used. These 
consist essentially of a wide share furnished with a movable, chisel- 
shaped, projecting point that penetrates first into the soil and thus 
facilitates the work of the share. 

In spring, before sowing, cultivators alone are used, hence no 
attempt is made to completely break up the subsoil. Before 
seeding, it is well also to employ the clod-breaker, or leveller (“ Acker- 
hobel ” literally field- rammer) an old Russian implement that works 
like a plane, cutting the soil for a width of 1 to 1.25 m. and to a 
depth of 6 to 10 cm., while at the same time it breaks it up and 
raises it. This leveller breaks up the upper surface of the soil and 
compresses the underlying layers to some extent ; it can be regulated 
to work at different depths. At the same time, its cutting edge 
cleanly severs the roots from the grasses and plants that have grown 
from any fallen seeds. 

The use of wide, light harrows is also recommended ; they should 
be employed chiefly after the seed has come up, and in spring. The 
harrow is needed to break up the surface crust, prevent excessive 



592 


kallbrunn>:r 


evaporation, and facilitate the absorption of rain-water, the fixation 
of atmospheric nitrogen, and the giving off of carbon dioxide. 

Sometimes a wooden roller is passed over the field before sowing 
in order to make the soil settle more rapidly, so that the seeds 
may find a good seed-bed. 

Naturally it is necessary to clean and consolidate the soil round 
the roots of the cereals ; the best means of rendering this work easy 
is to sow in double row r s ; GbANZ left 9 cm. between each couple 
and 18 cm. between the different couples. The wider interval 
allows the hoeing to be effected without any fear of injuring the 
plants. 

Since in this way one row is left unsown out of three, a third 
of the seed is saved and a higher unit production obtained. 

The fact that breaking up the land requires less labour and 
few r er teams than ordinary ploughing is greatly in its favour. The 
animals are saved the wwk of inverting the soil, and there are no 
clods to be broken by the men. 

Practical experiments have shown that by breaking up the 
soil twice, instead of ploughing it once, a saving of 30 to 40 % of 
labour is effected. This economy coupled with the elimination of 
most of the harrowing and rolling, and of all the clod-breaking has 
the following advantages : 

1) The number of draught animals can be reduced ; 

2) It is easier to carry out the work at the right time in bad 
seasons ; 

3) It insures the more rapid and regular growth of the 
crops, makes the working of the fields during the vegetative season 
an easier matter and gives a higher unit production especially in 
years of drought. The relatively short time that breaking up the 
soil has been practised allows of no general numerical data being 
given. The simplified Dioseg method, from which, as has already 
been said, the “ breaking up " system w T as derived gave a maxi- 
mum unit increase of 15 % in dry years and of 4-1 1 % in wet 
years. 

The autumn of 1922 was an extraordinarily bad season, but on 
the farms where the breaking up system had been introduced and 
nowhere else, the preparation of the soil w’as finished at the usual 
time. This was possible because the new system can be applied 
without any fear of rendering the soil conditions worse, even when 
the ground is too damp to allow' of the use of an ordinary plough. 




1'iG. 75- — Two-furrow plough for surface work transformed into a “ bunking up” 
implement by the removal of the mould- hoards. 



I'rc. 76. — Field of beetroots ploughed by turning the furrow. 
(Photograph taken January 7, 19.33). 



Fig. 7 ; . — Field of beetroots ploughed without turning the furrows. 
(Photograph taken January ?, 1923). 
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When the moisture content rises, the soil can be broken up at a later 
stage than it can be ploughed. The photographs reproduced 
(see Plate XXIV, Fig. 76-77) were taken on the same day in two 
adjoining plots. The many bright spots on the ploughed piece show 
that the work was done in too wet weather, which causes clod 
formation ; in the case of the broken up plot no such spots are seen. 

Another advantage in “ breaking up " consists in the fact that 
implements of greater size can be used so that the animals need 
not go on the furrow or worked ground. In dragging back the 
empty plough-share they incur less fatigue and there is no fear of 
their tread producing clods on the soil that has been prepared. 

Glanz advises farm-manure as being the best fertiliser, for the 
breaking up process only mixes it with a little soil and partially 
covers it. If straw' litter is used, he advocates its being turned in 
with a disk harrow. 

The green manure crops wither as a result of their roots being cut 
oh during the first " breaking tip ” of the soil ; part of the vegetable 
matter is mixed in then and the rest at the second “ breaking up ”. 
In the same way, the weeds are removed and go to enrich the soil, 
but the couch-grass remains on the field, though it is uprooted and 
freed from some of the adherent soil, but it may be removed by the 
cultivator that follows the plough used for breaking up the ground. 
If the cultivator is not preceded by the plough, there is some dan- 
ger of the couch-grass being only partially removed from the ground, 
which will be again infested by new plants produced from the frag- 
ments that have been left. Naturally it is necessary frequently to 
remove the pieces of couch grass roots that become impaled on the 
tines of the cultivator. When the ground is infested with the weed, 
the cultivator must be used again and followed by a horse-roller. 
By this means, all the hand-labour is avoided which is indispensable 
if the soil is turned, for then the roots are broken and most of them 
are carried down to a greater depth. 

Fight soils should never be broken up, though this treatment 
is often adopted in the case of compact soils which rapidly agglo- 
merate. Glanz also draws attention to the advantage accruing 
from applying straw litter to soils, especially those of a light type. 
The ground is covered for a fairly long time with manure, withered 
weeds, etc. If the soil is then carefully broken up, this protective 
layer which is very useful, because it prevents the dew evaporating, 
can well be retained in the surface layer. 


4 ~ Agr. ing. 
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The opponents of the “ breaking up ” system say that straw 
litter does not make a sufficient covering to the soil and therefore 
allows loss of nitrogen. Another objection brought forward is that 
with the implement used it is not possible to thoroughly incorporate 
the stubble, weeds, manures etc. with the soil, so that the surface 
of the field does not appear clean. The last observation is not of 
any particular weight, for according to Glanz, the losses of nitrogen 
can be reduced to a minimum by using only chopped straw and 
short manure. 

The theorists insist that the soil colloids and the nutritive sub- 
stances of the plants, especially lime, are continually transported to 
lower levels, which is not possible when the furrow is turned, as 
in this case, substances from the deeper layers are brought to 
the surface. To this we may reply that the roots penetrate to the 
deep-seated layers of the subsoil and abstract nutritive substances 
from them, further in turning the furrow, the plough share does not 
reach a sufficient depth to be able to bring to the surface the colloids 
of the subsoil, or any nutritive substances that have been carried 
down more than a slight depth. Moreover, a thorough ploughing 
can be intercalated between the “ breakings up ” of the soil, when it 
is necessary owing to the surface layer being composed almost en- 
tirely of sand, and the clay particles have been carried down to the 
lower strata (which would certainly only occur after many years). 
As has already been said, the system of “ breaking up ” the soil 
is still in the experimental phase. It is necessary to test it on 
all types of soil and under all local conditions, and especially in 
years when the climatic conditions are very different, before any 
general rules for its application can be formulated. 

Thus, it will only be possible to ascertain the effect produced 
on production and profit by the new method when it has been prac- 
tised for several years. 

The rapid spread of the new system and the animated discussion 
between its partisans and opponents have, however, aroused the in- 
terest of agriculturists in ploughing methods which will do much 
to solve the various problems involved. There is certainly no 
doubt that as the present operations leave much to be desired, 
a better and more thorough ploughing of the fields would increase 
crop production. 

Hermann Kaelbrunner, 

Agricultural Engineer, Vienna, 



THE AIMS AND ORGANIZATION 
OF THE PLANT PATHOLOGICAL SERVICE 
DOMINION OF CANADA. 


In order to comprehend more readily the problems, aims and 
organization of the phytopathological service of the Dominion of 
Canada carried on under the Federal Government, as well as the dif- 
ficulties to be met with, brief reference is here made, by way of in- 
troduction, to the exceedingly varying conditions of the country 
as a whole. 

Inasmuch as the Dominion of Canada extends from the Atlan- 
tic to the Pacific for a distance of some 3,000 miles, and north and 
south from Latitude 42 0 to several degrees beyond the Arctic circle, 
and as there occur large bodies of inland water, and the altitudes 
range from sea level to alpine heights of some 19,000 feet and more, 
one will readily understand the diversity of climatic and related con- 
ditions affecting plant life generally. 

With brilliant sunshine both summer and winter, with a temper- 
ature range from 98-100° F. on hot summers’ days to some 50° be- 
low zero in some localities, with the heavy precipitations along the 
coast and areas with desert-like lack of moisture, one can gather some 
idea of the problems confronting the producers of agricultural or 
horticultural crops in order to obtain profitable crops, that maybe 
grown so successfully in our Dominion. 

From tender, luscious peaches and grapes in our mild regions 
of Southern Ontario and the fertile valleys of British Columbia, to the 
hardy varieties of grain and fruits to be found far up north, Canada 
includes a singularly wide range of crops. 

Owing to these conditions it was the principal aim of our or- 
ganization to establish the closest contact with the actual cultivators 
throughout the Dominion. Rather than carry the problems of a 
plant pathological nature to one centre, where climatic conditions 
may be unsuitable for certain crops and a study of their diseases, 
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it has been our endeavour to make provision for the study of the di- 
verse problems by establishing a chain of plant pathological labora- 
tories from the east to the west, from south to north. Such organ- 
ization enables us to keep in close touch with the problems of certain 
regions ; naturally the location of such branch laboratories was 
made according to representative methods of farming or fruit- 
growing. It also enables the Department to secure accurate informa- 
tion as to the prevalence of diseases and their economic importance 
generally and any particular problem individually. As a result of their 
organization the Dominion of Canada has been enabled to main- 
tain a very close plant disease survey, which is made every year 
and which conveys a very comprehensive idea of the economic 
importance of plant diseases as they affect national wealth and 
prosperity. 

The entire plant pathological work is under the direction of the 
Dominion Botanist, whose office and central laboratories are lo- 
cated on the grounds of the Central Experimental Farm of the 
federal capital, Ottawa, Ontario. This centre keeps in close touch 
with each of the branch stations ; it is the depository for the results 
of the year’s research data as well as the administrative headquart- 
ers of the plant pathological service. 

At headquarters the staff consists of the chief officer, experts 
in physiology and anatomy, leaders in forest pathology, bacterial di- 
seases of plants and laboratory routine. A very considerable cor- 
respondence is dealt with from this office ; in this manner the cen- 
tral office serves as an inquiry bureau for the cultivators of any kind 
of crops throughout the Dominion. 

A laboratory with up-to-date physical equipment, a fairly com- 
prehensive technical library, greenhouses and experimental grounds, 
as well as an arboretum of sixty-five acres in extent, are at our dis- 
posal for the work. 

Besides the general supervision and administration of the work, 
Ottawa serves as the centre of the plant disease inspection and cer- 
tification carried on under the Federal Destructive Insect and Pest 
Act, w hich includes the administration of the various legislative mea- 
sures in force directed against the introduction and spread of plant 
diseases generally, as well as with the inspection of plants for ex- 
port purposes. In Canada the allied work of entomological nature 
and that phase of the Destructive Insect and Pest Act relating to 
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insect pests, is under the jurisdiction of the Entomological Service 
of the Department. 

Research work is undertaken at headquarters on special phas- 
es of plant pathology and physiology, such as the relation of tem- 
peratures and light to plant life generally, researches on the diseases 
of forest trees, tobacco diseases and bacterial diseases. 

In addition to these phases of work there is directed from head- 
quarters a Dominion-wide system of field and tuber inspection 
of potatoes for seed purposes. Some idea may be gathered of the 
extent of this work by stating that, in 1922 an inspection was made 
of 11,250 acres of potatoes located in various districts throughout 
the country, from Prince Edward Island to Alberta. This inspect- 
ion is made according to a very high standard of freedom from di- 
sease, and fields which fail to qualify under these standards are given 
no further consideration for seed purposes. This work has been in 
progress now for eight years, with the very gratifying result that 
there is now being produced in the country a large amount of seed 
potatoes practically free from disease, which has established for 
itself a wide and favourable reputation not only in Canada but 
beyond her borders. 

The following is an account of the location of our branch lab- 
oratories with an indication of the work carried on under local 
supervision. 

Thus, starting from the Atlantic to the Pacific, a laboratory 
was established in the Gulf of St. Lawrence Province, Prince Ed- 
ward Island, at Charlottetown. This province is eminently success- 
ful in potato growing, and is generally one devoted to mixed farming. 
Diseases of potatoes — particularly mosaic and leaf roll — root and 
truck crops are being studied. 

At Fredericton, the capital of the Province of New Brunswick, 
a laboratory is maintained for the study of the general pathology 
of all crops the principal work being to supply the needs of the 
locality . The same may be said of a laboratory situated at Ste, Anne 
de la Pocatiere in the Province of Quebec. 

Investigational and research work on fruit crops is carried 
on in widely separated regions, viz., Kentville, N. S. ; St. Cathe- 
rines, Out. ; and Summerland, B. C. Nearly all these areas have their 
special problems. In Nova Scotia the scientific control of scab of 
apples and European apple tree canker are important problems. 
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while at St. Catherines, diseases of .small fruits are of principal im- 
portance. In British Columbia interesting physiological effects 
result from irrigation of orchards, and drouth spots, root injury, 
stippen, etc., may be referred to under this group. One of the 
important problems of research relates to the successful control of 
fire blight. 

Our next group of laboratories includes those at Winnipeg 
and Brandon, Man., Indian Head and Saskatoon, Sask. These 
laboratores are situated in the prize grain belt of the world, with 
a production of wheat, oats, barley and flax of a value of well over 
$ 650,000,000. 

Among specific diseases affecting grain such as smut, root rot, 
and wilt of flax, etc., the greatest problem remains the black stem 
rust of wheat, and the laboratories mentioned are co-operating with 
provincial and university authorities in an endeavour to solve this 
extremely important problem. There is carried on in conjunc- 
tion with this problem a wide propaganda to get rid in these provin- 
ces of all common barberries and incidentally all European buck- 
thorns to reduce losses from crown rust of oats. Researches so far 
conducted have revealed the existence in Canada of a considerably 
number of biologic strains of Puccinia gramtnis. Their discovery, 
largely due to the painstaking efforts of the officer in charge at Sas- 
katoon, will, it is hoped, facilitate the breeding of rust proof vari- 
eties of commercial value similar to our best bread wheats. 

Any inquiry relating to any phase of the work here briefly re- 
viewed, should be addressed to the Dominion Botanist, Depart- 
ment of Agriculture, Experimental Farms, Ottawa, who will be 
glad to render any assistance to workers in other parts of the world. 

From the above notes it will be seen that the service which the 
Dominion Government provides is an organization very similar to the 
requirements outlined on the occasion of the International Conference 
on Phytopathology held in Rome in 1914. Apart from the federal 
service, no special services are maintained by the provincial govern- 
ments, with the exception of the Province of British Columbia, 
which maintains a very useful plant disease inspection service in 
charge of a special officer. With this officer is associated a plant 
pathologist in charge of work of this nature in British Columbia. 

The other privinces maintain advisory services in connection 
with their agricultural colleges and work in close co-operation with 
the federal service. Mention may also be made of the valuable 
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assistance in training of plant pathologists by the Canadian uni- 
versities and colleges ; without such help it would be exceedingly 
difficult to do justice to the many research problems. At a later date 
it is hoped to discuss some of the more important phases which 
also have international aspects. 


H. T. Gussow, 

Dominion Botanist and Plant Pathologist, 
Dominion of Canada. 



THE “ INK DISEASE ” OF THE CHESTNUT. 


This disease well deserves its name, for when it attacks the 
roots of the chestnut tree, a characteristic black substance is formed 
which extends upwards in the direction of the trunk and downwards 
to the main radicle system from which it exudes and impregnates 
the soil, with which it makes a dark-brown paste. 

The disease was the object of research and experiment on the 
part of the late Professors Briosi and Farneti, of the Botanical 
Institute of Pavia, and of Prof. Petri, of the Higher Forestry Insti- 
tute at Florence, for after its first appearance it continued to spread 
rapidly, in spite of the drought, to which indeed it was erroneously 
attributed. All the able and ceaseless efforts of Prof. Farneti 
who gave his last years to the welfare of his beloved Apennines, were 
powerless to check the advances of this insiduous foe. 

The unusual dryness of this summer has been injurious to trees 
no less than to herbaceous crops, and the chestnut woods of the 
Emilian Apennines have suffered to such an extent that the minds 
of the mountain agriculturists have reverted in face of such serious 
and unexpected damage, to the temporarily forgotten “ ink disease 

During the " Settimana del Castagno ” (Chestnut Week) at 
Cuneo, this disease was the subject of much amicable discussion by 
tw r o eminent phytopathologists, Montermartini (the inheritor and 
supporter of the views held by his teachers and colleagues at Pavia) 
and Petri (the discoverer of the parasite of the chestnut tree). 

The following summary gives the chief characteristics of <f ink 
disease " together with a some brief observations made by the 
author. 

The progress of the infection was not arrested by the experiments 
carried out by Prof. Farneti, wiio hoped by removing the infected 
roots to restore the equilibrium between the crown of the tree and the 
radicle system, although he took the precaution to treat the wounds 
with copper sulphate and sulphuric acid, as well as to cover the cut 
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surfaces with tar. Another affection sometimes confused with the 
“ ink disease " is " nerume ” which disfigures the fruits and only re- 
veals itself at the time they are used. “ Nerume *' does more damage 
some years than others according to the extent that the chestnuts 
are parasitised. Since there is no external difference between the 
sound and the diseased chestnuts, the latter can be sent to the mar- 
ket without raising any suspicions, and it is only when they are 
kept in large quantities in damp storehouses, or closed trucks on the 
frontier, for instance, that they become mouldy and decompose. 
In such a condition, they cannot be eaten, or used for industrial 
purposes, as they have an unpleasant smell and nauseating flavour, 
which is imparted to any substances made from them. 

The effects of “ nerume " show themselves in this manner to the 
consumer, whereas the chestnut grower sees the twigs and secondary 
branches wither as the cankerous bands spread down to invade the 
largest limbs. 

Briosi and b arneti regard Corytieuni pcmiciosuiH as the specific 
agent of " ink disease", but the French mycologists are of opinion 
that this fungus is a secondary phenomenon and not the real cause 
of the infection which seems to descend from the top of the tree 
to the roots. The two Italian phytopathologists base their opinion 
of the parasitic character of " ink disease ” upon the following facts : 
the first sign of infection is invariably the withering of the extrem- 
ities of the branches and of the lower shoots ; dark, cankerous 
bands make their appearance on the affected tree and can be 
seen upon its external surface ; C. perniciosum (or other forms of this 
fungus) are always present on the infected branches. Ink disease 
can be artificially produced by inoculation with Coryncum spores. 

Petri is of opinion that the disease is caused by an ex- 
ternal parasite which attacks the tree a little above the level of the 
ground, in the region of the root-collar, or at the base of the largest 
roots. He however, considers the specific cause to be Blepharospora 
cambivora , a Saprolegnacea which grows first as a saprophyte on the 
old cortex of the trunk and produces spores in the presence of 
water, thus propagating itself rapidly. The oospores formed 
in the infected tissue s of the young plants as soon as the seeds ger- 
minate, develop chiefly at the expense of the cambium, and when 
this is destroyed, the alburnum is quickly invaded by a fungal sapro- 
phytic flora the development of which has made it difficult to de- 
termine the true source of the disease. 
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Petri supports his statements by the following alleged facts 
almost all of which are contested by Briosi and FarnETi. He 
asserts that : i) the most seriously injured portion of the tree is 
always the base of the trunk ; 2) collar-rot invariably precedes the 
parasitic withering of the branches ; 3) no continuity- exists between 
the Coryneutn mycelium and the blackened region at the base of 
the trunk ; 4) the disease with all its characteristic symptoms can be 
produced by artificial inoculation with the parasitic mycelium. 

Coryneutn perniciosum and its allied forms find particularly 
favourable conditions of growth in chestnut-trees already suffering 
from Ink disease, and without producing any specific primary 
malady induce a secondary infection. The author himself is in- 
clined to Petri’s view, which although it has not been confirmed, 
is the result of much careful investigation, for apart from the fact 
that the two pathogenetic agents work in contrary directions the 
one downwards and the other upwards, there is no opposing tend- 
ency between them, both being concerned in the destruction of 
the roots and of the same infected zone of the trunk. Any removal 
of portions of the tree, except in the usual course of pruning, has not 
been suggested hitherto, nor does it promise to yield satisfactory 
results. No useful purpose could further be obtained from an enquiry 
into the origin of the disease 111 chestnut woods that have been des- 
troyed, or are in process of perishing, for such an attempt would fail 
owing to the greater damage inflicted by the War. Experiment 
plantations, and trial grounds composed of Japanese chestnuts from 
Japan or the West have all been involved in one common ruin. 

The fact that the organic continuity of the parasite on its 
passage down the tree cannot be followed, and that sound, young 
shoots may grow out of roots infected with Ink disease would appear 
to prove that the infection is not transmitted from one set of organs 
to another and that the two rival theories (according to which the 
disease does not begin on the roots, but on the branches), are un- 
tenable. Therefore much remains still to be done, especially in the 
w r ay of fieldwork which is much more useful in this connection than 
laboratory research. 

The thorough examination made by Forneti of chestnut trees 
subjected to destructive treatment at Cima Lotti, in the Modenese 
Apennines, has given many contradictory results that are diffi- 
cult to explain, as during the War these woods were necessarily 
neglected. Near to individuals in which the disease has been arrest- 
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ed by the removal of the infected portions, there stand dead, or dying, 
trees, the object of no less energetic and careful treatment, 

FarnETI came across one chestnut which had had been deprived 
of all its root branches except one, and of a similar amount of its 
crown ; the trunk was propped up by two large curved branches 
which after eight years still support the mutilated tree that continues 
to produce leaves and fruit on its remaining boughs. It is fortunate 
that, so far, the parasite has shown no tendency to spread from 
the chestnut to other fruit trees. Satisfactory results from the fruit- 
growing standpoint have been obtained in the Modenese Apennines 
by substituting good varieties of Italian or French pear and apple- 
trees for the chestnut, but owing to the lack of adequate and rapid 
means of transport, the venture has proved a commercial failure, 
although some of the varieties grown are in no wise inferior in quality 
to the choice fruit of the Upper Adige. The strong winds that pre- 
vail, however, frequently cause the crop to fall before it is sufficiently 
ripe to be marketable. These technical and commercial conditions 
combine to make the peasant regret his lost chestnut-trees that 
furnished him with bread and other products. The reafforestation 
ivork of the Federazione Pro Montibus may be able to save both the 
woods and the mountain dwellers. There is also much to be said in 
favour of removing the infected portions of the radicle system, for 
the few remaining roots continue to develop. 

It is a curious fact that chestnut-trees are equally attacked 
whether they grow on dry, sandy soil, or in close proximity to some 
stream, and as the nature of the soil in mountainous districts changes 
within very short distances, the disease plays the same havoc on 
naked sun-baked slopes as in deep, narrow' valleys where the trans- 
ported soil readily collects. 

If water is the transporting agent of the disease, we should ex- 
pect the latter to be most prevalent on the low-lying ground, but 
the data on this subject are contradictory, for it has been observed 
that though the immunity of the chestnut increases as the tree 
reaches the limit of its growth (being considerable at altitudes of 
700 to 900 metres and higher) as for instance at Ospitale and Fie- 
narola and in the neighbouring district ; the chestnut-trees of Ser- 
razzone are almost as much attacked as those of Cima Uotti. At 
Fontana di Monte Luccio, which lies in a deep wind-protected valley, 
however, many trees succumb. The author is inclined to regard 
water as a vehicle of infection, as the disease is most common where 
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stagnant water collects, and if the ordinary conditions connected 
with the life of the chestnut are considered it is found that age 
exercises no definite influence, for while some veteran trees are still 
thriving, young trees of twenty years of age are found to be already 
dead. Such a state of affairs is indeed very general, as is proved by 
the observations made at Cuneo, Mondovi and Saluzzo. It might 
be expected that irrigation with spring water would contribute to 
the spread of the disease, but in point of fact, the disease is as severe, 
on dry as on damp soils. 

The hypothesis that cropping might lead to a diffusion of the 
disease as a result of the various cultural operations involved does 
not seem likely, since on land which is worked and sown with lucera 
or broom, the chestnut-trees profit by the tillage and grow' more 
vigorously. 

Owing to the multiform character of the disease, the author 
recommends that the dead trees should be destroyed and the land 
limed, this being the most economical treatment. Young healthy 
trees can then be planted — preferably Italian chestnuts at first — 
for if these prove later to be less resistant than the Japanese variety, 
they can always be used for reafforestation. No new trees ought 
to be planted in the place of dead specimens. The destruction of 
the diseased trees may be carried out in the manner adopted by 
the late Prof. FarnETi ; the reconstitution, after the soil has been 
limed and allowed to rest can be effected according to the 
usual methods. It is difficult to keep the humus of a chestnut 
wood free from the mycelium of the parasite without the application 
of a strong solution of Bordeaux mixture (with the addition of 1-2 % 
of fish-glue) to the lower portion of the trunks of the infected trees, 
which is certainly a more costly and troublesome measure than the 
simple plan of covering the lower part of the trunk with straw, as 
suggested by Gar basso. 

As regards curative measures, in countries where the chestnut- 
trees are periodically pruned, the pruning operations are directed 
by a careful observation of the cankerous, depressed bands descending 
from the smaller to the larger branches. The internal treatment 
devised by Briosi and Farneti which consists of making the tree 
absorb, by means of a special apparatus, exceedingly dilute solutions 
of sulphate of copper, or of iron (1 in 5000), seems at present to 
have a merely scientific interest, although it is to be hoped that 
it may be of practical importance in future. 
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During the “ Chestnut Week ” at Cuneo, the following prevent- 
ive measures were suggested : no live chestnut trees should be al- 
lowed to be exported from areas known to be infected ; no chestnut- 
earth should be imported into immune areas ; no chestnut leaves or 
chestnut eaith, should be used for manuring nurseries in which are 
reared young fruit-trees intended to be exported from a Commune 
that is recognised as being infected. 

It is also advisable to sprinkle lime over the leaves collected 
in heaps for manure, or other purposes and to report to the Phyto- 
pathological Institute, the Travelling Agricultural Instructor, or 
the Forestry Inspection Service any cases of dead trees in the chest- 
nut woods under their supervision, and to fell immediately all dead, 
or diseased, chestnut trees in areas known to be infected. 

All infected stumps should be uprooted and the surface of the 
ground within a radius of two metres must be disinfected with the 
solutions of copper previously mentioned. In the case of a consid- 
erable extension of the infected area, even if only of recent date, 
the chestnut-woods that are still healthy ought to be periodically 
cut down. 

The recognition of the necessity for organisation in order to 
efficiently control the malady has led to the compulsory, or volun- 
tary, creation of Societies for the Protection of Chestnut-woods 
on the lines laid down by the law of 1913. 

The reserve shown by the experts in expressing definite conclu- 
sions regarding the subjects treated of at Cuneo was particularly 
noticeable in the case of the Ink disease. They contented themselves 
with speaking of the “ possible and probable control ", a phrase which, 
while it does great credit to their scientific honesty, leaves us in 
doubt as to the course to pursue. 

With regard to preventive measures, the efficacy of grafting the 
Italian Chestnut on the Japanese variety (Castanca mollissima or 
“ tambu ", is still a doubtful question, since the disease resistance 
of the stock and the graft-affinity between the two varieties are by 
no means certain. 

ManGin himself, although he agrees with Prtjhet in recommend- 
ing the Japanese chestnut as a stock, allows that decisive results 
can only be expected after several years. 

The grafting experiments made by Farneti at Fanano did not 
prove successful, either owing to the probably spurious origin of the 
Japanese chestnut which perhaps came from America — to want 
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of graft affinity, or to the fact that the stock being a native of a warm 
country with a maritime climate, suffered from the continental cli- 
mate of Italy and the conditions obtaining on our mountains. 

Judging by the results of reconstituting phylloxera infected 
vineyards in Sicily with American stocks, it will require time and 
experiment to show whether the Japanese chestnut is really resistant 
to the attacks of Blepharospora cambivora, a fungus hitherto unknown 
in Japan and which, until it attacked our chestnut-trees, was a 
harmless saprophyte in Italy. 

The progress of the Ink disease has been gradual, keeping pace 
with the gradual adaptation of the fungus to a parasitic mode of 
existence. Only in the case of th<* artificially infected chestnut- 
tree of the Pavia Botanical Gardens did it assume a sudden and 
biolent form. 

The most effective control measures will be those based on 
the life-history of the parasite. Just as in the case of vine-patho- 
logy, an empiric remedy (Bordeaux mixture which has now been 
improved to the point of becoming the sovereign cure of peronospota) 
w'as applied, so in that of the chestnut an empiric remedy may be 
adopted. At Chiusa Posia, all the leaves, chestnut-capsules and 
other detritus that collect at the foot of the trees are removed and 
burnt. This might be done elsewhere in the late autumn, when 
with proper care, there would be no fear of causing forest fires. 

With regard to the possibility of cultivating resistant species 
of chestnut to replace the trees that have succumbed to the attack 
of Bkpharospora cambivora in the chestnut woods destroyed by the 
Ink disease, recourse may be had to the “ tambu ” variety of Ca- 
stanea crcnata, a native of the Far East, A similar measure is adopted 
in the case of the sugar-cane in Hawaii where no other varieties may 
be grown but those resistant to “ sereh ”, mosaic and Figi disease ; 
one such variety is “ Badila ”, a cane indigenous to New Guinea, 
where the latter disease appears to be endemic. The following is 
a summary of what Dufrenoy and Bun have said on this subject. 

In his attempt to determine the factors inducing the resistance 
of the chestnut-tree tp Ink disease, supposed to be due to Blepharos- 
pora cambivora , Petri rejects the hypothesis of there being a chem- 
ical difference in the composition of the cell- sap of the Japanese and 
French chestnut. Although the macrochemical analysis of the cor- 
tical parenchyma of C. cremata shows the tannin content to be 
7.10 % or only a little lower than in the case of our own chestnut. 
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this is due to the greater amount of bast fibre in the bark of C. 
crcnata ; this fibre which contains no tannin occupies the place of. 
a certain number of tanniniferous cells. Tti fact, macrocliemical 
analysis reveals no special difference in the querci-tannic acid, or 
gallic acid present in the cortical cells of the two varieties of chest- 
nut. Atmospheric oxygen, however, darkens the tannic extract of 
C. crcnata more than that of the Italian chestnut. 

Blepharospora develops equally well on the wood extract of 
either variety .but the presence of tannin retards its growth which 
ceases if the percentage of tannin exceeds 0,5. 

Blepharospora can also be cultivated 011 sterile pieces of the wood 
of C. crcnata and C. vcsca. 

Petri inoculated the roots of 4 year-old French and Japanese 
chestnut-trees with the mycelium of the fungus and found that in 
both cases the parasite was able to penetrate through the cortex, 
though the Japanese variety reacts to the infection by the rapid 
formation of wound-callus, cutting off the diseased zone by means 
of layers of phellogen. It is to the rapid formation of phellogen 
that the tree ow r es its power of resistance. 

The discovery in America, of a species of chestnut (C. dentata) 
that is resistant to Endothia parasitica has done much to control 
Chestnut blight and every effort is being made to extend its culti- 
vation. C. dentata is, however, severely attacked by Blepharo- 
spora to which C. mollissima alone is resistant ; although Bein is 
of a contrary opinion, and in his study of resistant species, he men- 
tions both C. dentata and C. mollissima which have been introduced 
from Japan and China respectively into France where they have 
proved to be very satisfactory 7 . 

Giuseppe Lo Priore, 

Dicrector oj the Royal Agricultural Experiment Station, 
Modena. 
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329. The Wheat Climate in Italy. 

Azzi, G. Nttovi Annali del Ministero per V Agricoltura , Year II, No. 3, 
PP- 453-624, figs. ri. Rome, 1922. 

The chief object of this work is to use the existing observations and 
data relating to wheat development and to the course of meteorological 
phenomena, for the purpose of discovering in the complex interplay of 
bio-environmental correlations the main outlines of the meteorological- 
agricultural wheat problem in the various zones of Italy. 

The author, who began as early as 1918, to make a series of parallel 
observations, at a considerable number of Stations, upon wheat growth 
and the variations in environmental values, soon became convinced of 
the necessity to supplement the objective and indiscriminate study of all 
the different factors by devoting special attention to the local problem of 
each district as represented by the phenomena exercising a decisive effect 
upon the results of the harvest. 

He also aimed at determining some well-defined principles and hoped 
to discover therein the clew of Ariadne which should guide him through 
the maze of the correlations existing between the wheat plant and the 
climate. 

In order to collect the required material the following questionnaire 
was drawn up : — 

1) State in their order of importance the weather conditions inju- 
rious to wheat, the frequency of each during a 10-year period. Give, 
if possible, some information as to the intensity of these meteorological 
phenomena. 

2) What are the meteorological phenomena which although they 
have no direct injurious effect, yet favour the development of diseases, 
insects and weeds ? 

3) Give the varieties of wheat cultivated in the zone, stating in the 
case of each : 

a ) the approximate area occupied in % of the area under wheat ; 

b) whether the said area tends to increase, or decrease, and the 
causes for these changes ; 

[*«] 
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c) the behaviour of these varieties as regards inclement weather. 

4) The dates of sowing, heading and harvesting. 

5) The altitude limits of wheat cultivation. 

The Travelling Schools of Agriculture in Italy, the Agricultural Col- 
leges, Experiment Stations and numerous agriculturists collaborated to 
insure the success of this enquiry and furnished over four hundred reports 
that could be used in the work. 

The author has divided his work into five parts : 

I) Regional monographs . 

II) Phenoscopic tnaps. 

Ill) Classification of adverse phenomena. 

IV) Classification of the varieties of wheat. 

V) General conclusions ; the ecological problem of wheat. 

Regional monographs : Short accounts of the general conditions of 
the configuration of the zone and the climate ; the distribution, frequency 
and intensity of the meteorological phenomena injurious to wheat ; the 
geographical distribution of each variety especially as regards its behaviour 
under inclement atmospheric conditions. The monographs succeed one 
another in the following order ; Sicily, Sardinia, Calabria, Basilicata, 
Apulia, Campania, Abruzzi, Latium, Tuscany, Umbria, Marches, Emilia, 
Venetia and Trentino, Lombardy, Piedmont and Liguria. 

At the end of each monograph, a recapitulatory statement is given. 
The following referring to Sicily is quoted as an instance : — 


Varieties 


Total urea 

Yield quintals 

Total 

under wheat 

in 

hectares 

per 

hectare 

quintals 

Realforte 

25 

*5 6 250 


I 299 875 

Biancucda , 

H 

87 500 


746 25° 

Emilia 

IO 

62 500 j 


518 750 

Sammantinara ...... 

9 

56 250 


466 875 

Corcitta 

9 

43 750 ' 

So 

3^3 125 

Glgante 

6 

37 500 / 

> 

311 250 

Fano 

5 

3i 250 


259 375 

Scorzonera 

5 

31 250 \ 


259 375 

Majorca , . . 

5 

3i 250 


259 375 

Ruscia 

4 

i 25 000 


207 500 


The chief characteristic of the climate of Sicily from the standpoint 
of wheat cultivation is the unequal distribution of the rainfall and the dif- 
ferences in the amount of rain from one year to another. It may be said 
that, on an average, there is a deficiency of rain four times in 10 years, 
and an excess of rain once during the same period ; such variations have a 
decided and very injurious effect on the wheat crop. 

The drought and the “ stretta ” (lack of moisture and high tempera- 
tures) are the factors most injurious to the satisfactory development of 
wheat. All the varieties of wheat grown in the island are with few ex- 
ceptions, highly resistant to drought. The rainfall increases and the tern- 
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perature decreases in passing from the coast to the interior, so that although 
drought remains the dominant factor, other adverse phenomena increase 
in importance, thus necessitating different kinds and types of adaptations. 
There are therefore 3 zones, the coast, hiU, and mountain zone respectively, 
each possessing its own distinctive varieties of wheat. From Biancuccia, 
Sammartinara , Scorzonera, Corcitta on the coast we proceed to Reaiforte 
in the hilly land and to Majorca , Castiglione , etc. in the mountains. 

Phenoscopic tnaps. — In this chapter, are collected, and illustrated 
by means of small maps, the data relating to the sowings, heading and har- 
vest. The vegetative period is divided into 4 subperiods : 

x) autumnal : sowing, germination of seed, first growth of seedlings ; 

2) winter : tillering ; 

3) spring : resumption of tillering, heading ; 

4) summer : from heading, to ripening and harvest. 

We now know that it is not the absolute value of a meteorological 
factor that counts, but its distribution during the different stages of the 
growth period. Thus for instance, the total rainfall throughout the vege- 
tative period in no way explains the relation between the harvest and the 
amount of rain that has fallen. Indeed, during the subperiod between 
tillering and heading drought is one of the most injurious factors, whereas 
in the subperiod from heading to the harvest, excess of rain will certainly 
have a bad effect. It is thus clear, that with an equal sum of rainfall 
during the vegetative period, diametrically opposite results may be obtain- 
ed according to the distribution of the rain. Therefore, if the total amount, 
of rain for instance, is divided into quantities and fractions corresponding 
to each subperiod, this will greatly facilitate our search for the correlations 
existing between rainfall and harvest. 

Classification of adverse phenomena. — The author studies for each 
of the subperiods (autumnal, winter, spring and summer) the “ excess ” 
and the " deficiency ” of moisture and temperature from the standpoints 
of wheat development and productivity, he also estimates the frequency 
of these factors during a 10-year period as well as their intensity and dis- 
tribution. The following table gives the maximum and minimum thermic 
and pluviometric limits of the normal development of wheat, as far as it 
was possible to determine them during the course of these researches. 


Limits 

Sowing 

Tillering 

Heading 

Flowering 

and 

setting 

Grain 

production 

Pluviometric, in mm 

t max. 200 
f min. 50 
| 

250 I 

100 

45 

80 

60 

Thermic, in degrees centigrade . 

( max, — 

{ min. — 

1 

+ II 

- 5 

1 

- 1 - 2 

+ 31 

+ IO 

1 

+ 32 

+ 12 


The author uses a double basis of reference in estimating the losses 
due to bad weather : 
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1) The average harvest for the period 1909-1910. 

2) The maximum harvest during the same period. 

The use of these two bases, instead of a single one which is artificially 
modified according to the object of the determination, presents considerable 
advantages from the standpoint of the quicker and better utilisation of the 
data available for the estimation and assessment of the risk. 

1) Reckoning the loss on the basis of the deficiency in a maximum 
crop gives the real, absolute measure of the effect of the adverse weather 
conditions, but would make the risk appear too great, for this should be 
estimated from the average crop, upon which, indeed, is based the valua- 
tion of the capital. 

2) On the other hand, basing the loss upon the average crop would 
make it impossible, in many cases, to determine how far bad weather de- 
creases this average value. 

In fact, if in certain districts, the rainfall is deficient in 19 years out 
of 20, which means an average yield of 7 quintals- per hectare, and the 
harvest is so large the twentieth year, that the yield is doubled (14 quintals), 
the average yield of this year would yet be very low, viz., 7.3 quintals, 

(7 X 19) + 14 
20 

If the estimation is made on loss due to drought, this would be nothing 
in years when the deficiency in rain-fall caused the crop to remain at 7.3 
quintals, and the effect of the adverse meteorological conditions would 
thus be underestimated. It would be enough to alter the type of farming 
by the introduction of irrigation, in order to see at once the depreciation 
in the average crop when it is not irrigated. Indeed, irrigation finds its 
economic justification in the fact that it causes the complete elimination 
of drought factor and produces, as far as the water supply is concerned, 
the maximum yield. It is on this maximum that the variations in the 
crop should actually be based. 

The two bases of reference are thus reciprocally complementary. 

Owing to the difficulty in determining the particular effect of each 
phenomenon, the author has decided to confine himself to two large sub- 
divisions : 

1) Losses due to excessive moisture and deficient heat ; 

2) Losses due to deficient moisture and excessive heat. 

Italy has been divided, according to the amount of these losses, 
into the following geographical zones : 

1) Southern arid zone A b : the losses due to excessive rainfall are 
here very slight (19 and less per hectare) at least, three times lower than 
those occasioned by drought. 

2) Southern rainy zone A a ; here, the excessive rainfall and the 
low spring temperatures are the adverse factors occupying the second 
place and causing sometimes about half as much loss as drought. They 
must be taken into account in selection work (resistance to lodging and 
rust, as well as drought resistance). 

[m] 
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In the zones B (B a, Bb, Be and Bd), the losses occasioned by ex- 
cessive rain are equal to, or greater than, those due to lack of moisture. 
The following are the characters of each zone of this group : 

3) Zone B a : north arid ; after excessive moisture, drought (gen- 
erally accompanied by " stretta ”) is the factor ranking second in im- 
portance ; the intensity of this phenomenon and the injury it causes 
may be compared in certain localities to the harm occasioned by ex- 
cessive rain. 

4) North zone B b , where “ stretta ” prevails. After excessive 
moisture, the most injurious factor here is the “ stretta ” of heat. 

5) Northern zone Be, with fogs. After excessive moisture and 
a too low temperature, cold fogs during the flowering and setting are the 
phenomena doing most injury to wheat. 

6) Northern cold zone B d. Here, the cold of winter ranks im- 
mediately after excessive rainfall and low temperatures as the most 
injurious phenomenon. 

7) Mountainous zone C : characterised by violent winds and severe 
winters. 

Although this zone is partly included in the preceding zone, it is 
clearly distinguished from the latter by a series of special agro-geological 
and meteorological characters due, not only to its altitude, but to the com- 
plexity of its surface configuration which divided the physiological unity 
of the zones into a series of different types distributed according to the 
exposure of the slopes, the character of the rocks, and the vegetation. 

Classification of the varieties of wheat. — This is not a botanic classi- 
fication, the varieties being grouped in distinct classes and categories ac- 
cording to their behaviour under adverse weather conditions. 

On the other hand, the working up of the meteorological data has 
already revealed the existence of physiological zones distinguished by 
their predominant adverse phenomena which form a natural basis for clas- 
sification. 

The author thus proceeds to study each variety zone by zone, giving 
in each case the behaviour of the variety towards adverse meteorological 
conditions, its distribution and density in the different parts of the area 
it occupies. 

The following, for instance, is a description of “ gentil rosso ” (zone B). 

Resistant to lodging and rust, but susceptible to " stretta 0 (Parma). 

Average resistance to rust and lodging (Ferrara). 

Resistant to low temperature (Betlune). 

Resistant to lodging, whereas “ Cologna ” lodges easily (Treviso), 

Resistant to drought and lodging (Novi Figure) . It resists winter 
cold well, but is inferior to “ Cologna J ’ as regards resistance to rust and 
lodging (Bergamo j. 

Average resistance to lodging, little resistance to cold (Cuneo). 

Early-maturing, immune to “ stretta ”, resistant to lodging (Bobbio). 

Specific productivity high, resistant to lodging (Fermo). 

Thus, “ Gentile ” is resistant to cold at Belluna — slightly re- 
sistant to low temperatures and the snow that covers the ground for a long 
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period at Cuneo in fact, at Cuneo, the snow lies longer than at Belluna 
sometimes lasting until the end of the winter. 

As regards temperature, there is no difference between these two 
places, the lower resistance of Gentile recorded at Cuneo, is probably 
due to the simultaneous negative action of other factors (wind, snow lying 
on the ground, etc.). The series of minima (Cuneo -Belluna) for the month 
of February approximately marks the cold limit for the profitable culti- 
vation of “ Gentile rosso ” in the north. 

In short, this variety maintains its position owing to its high specific 
productivity, its average resistance to all the negative phenomena in zone B 
in fact, it resists rust and lodging, and penetrates on account of its rela- 
tive early maturity even into zones subject to " stretta ” (Bobbio,. 
Owing to its cold-resistance, " Gentile rosso " extends as far as the Belluna 
sector, and can even thrive in localities invaded by fogs, or subject to want 
of rain, provided the deficiency in moisture does not amount to drought. 

The data respecting the distribution of this variety in provinces and 
communes, show that it is the wheat chiefly grown in Tuscany, Kmilia, 
Venetia and Lombardy. It has recently spread at the expense' of Rieti, 
V Hybrids de Vilmorin (Emilia), Cologna (Mantua; , Montano local (Bobbio),' 
Carlotia Strampelli, No& (Rocca S. Casciano), Calbtgia, Carpegna and Tor- 
retchiO' wheat (Mercantino Marecchio), Gentil bianco (Arezzo ), Mazzocchio 
(Campio Lucca), and local varieties (in Trentino). 

Gentil rosso has also found its way into Latium, Umbria (where 
it has replaced Rieti and Calbigia ), the Marches, where it tends to supplant 
Caroselh, and along the coast while from the Abruzzi, it has succeeded 
in penetrating into Apulia. 

In the “ Terra di Lavoro ”, where it finds really favourable conditions 
from the agro-geological and meteorological standpoints, ” Gentil rosso” 
is very widely cultivated in the territory of Frignano Maggiore and has 
penetrated also into the province of Benevento. In the south, the spread 
of this variety is checked by high temperatures during the grain-setting 
and by the spring drought. 

In the north, it has made its way from the coast to the Province 
of Port-Maurice and the extreme East and West sectors of the Province 
of Genoa ; while in Piedmont, it continues to spread in the provinces of 
Turin and Alessandria. Along the boundaries of the distribution area, 
and even in the interior of the latter, each storm marks out zones showing 
the average resistance of “ Gentil ” to adverse factors which increase in 
intensity so as, at a certain point, to prevent its being cultivated and neces- 
sitate the choice of a type of wheat with high powers of resistance. This 
is the case, in all the wind swept mountain sectors, where low-growing 
varieties resistant to shelling always give the best results. Thus, Venae - 
chio does well on the mountains of Garfagnana, the wind wheat (Calbigia), 
thrives in the Apennines of Tuscany and Emilia. In very low, damp 
localities threatened by rust and floods, such as the low-lying valleys of 
uscany (especially those of “ Lucchesia ”), Umbria and the Marches, 
Rieti holds its own. In the “ Marcite ”, of “ Lomellina ”, or of “ Cana- 
vesano ; ” Gentil rosso ” does not prove sufficiently resistant to the damp, 
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cold and fogs, and has to give way before Rieti and Rosso Canavesano t 
while in the territory of Cremona, along the banks of the Po, “ Gentil 
Rosso " has still a serious rival in the Hybrid e de Vilmorin. ■ 

In the driest parts of the south-west corner of Tuscany, Cascola is 
always the favourite variety, while in the territory of Cuneo, and in the 
Alpine districts where “ Gentil ” is kept in check by the low temperatures 
and the long time the snow lies, the predominant varieties are Piemonte 
and Rosso di Montagna. 

The same details are given by the author in the case of the other 
varieties of wheat cultivated in Italy. 

The following is a list of the varieties showing most resistance to 
to adverse weather conditions, and distinguished for high productivity 
and the good quality of their grain. The author uses a conventional scale 
of values ranging from i (— maximum susceptibility ; low productivity ; 
bad quality of grain) to 20 (= maximum resistance, high yield ; 
excellent grain). 

Wheats very resistant to drought : 15-20 Biancuccia, Nurru, Arrubiu, 
Biancale, Coccitta, Rossarda, Copinera (19) ; Realforte, Trigu canu, Trigu 
biancu, Iyistia niedda (18) ; Duio di Puglia (17) ; Rossia, Bianchetta (16) ; 
Sammartinara, Scorzonera, Majorcone, Biancolino d'Elba, Gianone 
dell’Elba, Cascola (15) . 

Very early-maturing wheats (15-20) ; Rossarda, Copinera (19), Bianco- 
lina d’Elba (18) ; Realforte (17) ; Trigu biancu (16) ; Romanello, Colo- 
gna (15). 

Very cold-resistant wheats : Petit rouge de montagne, Indigien d’Aoste, 
Locale de Domodossola (19) ; Bon Fermier, Gros bleu, Sautnur, Poulard 
blanc. Rosso Piedmontese, Rossetto (16) ; Venacchio, Restajolo, Borrec- 
chio (15). 

Wheats very resistant to lodging : Poulard blanc, Inversable (18) ; 
Noe, Rosso Canavesano, Rossolona, Quattro Corte, Civitella, Fucense, 
Risciola, Biancolino dell'Elba ; Trigu canu, Scorzonera (15). 

Wheats very resistant to rust : Carlotta Strampelli, Rieti, Fucense. 

Wheats very resistant to fogs : Majorcone, Rieti, Bianco di Napoli. 

Wheats very resistant to wind ; Calbigia bianca and Calbigia rossa. 

Wheats of high s-pe-cific productivity. Biancuccia, Bianco, Preziosa, 
Francisca, Civitella, Gentil rosso, Rosso Canavesano, Bon Fermier, Gros 
bleu, Poulard blanc, Granone dell’Elba. 

The following table contains data referring to certain varieties of wheat 
that are distinguished by a combination of positive characters. 

This table allows of an adequate idea being immediately formed as 
to the good qualities and defects of each variety, further, it is a reliable 
guide both for the agriculturist desirous of choosing the type of wheat 
most suitable for his district, and for the plant-breeder who aims at 
combining in the best proportions, so as to attain the maximum yield, 
the two characters of inherent productivity and resistance to the most 
injurious local factors. 

The chief object of the author is to point out in this monograph the 
best ways of extending the study of the correlations between wheat de- 
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velopment and meteorological factors. In addition, the monograph 
renders it possible to turn to account, every year from the beginning, the 
results of the parallel observations made on growth and on the variation 
in environmental values and thereby gradually to improve the classifica- 
tion reached by the author through working up the material supplied in 
answer to his questionnaire. G. A. 


Pedology. 

330. The Mechanical Analysis of Soils, 

I. — Robinson G. W. (Adviser in Agricultural Chemistry, University Col- 
lege of North Wales, Bangor). Note on the Mechanical Analysis of 
Humus Soils. The Journal of Agricultural Science, Vol. XII, Part. 3, 
pp. 287-291. 

II. Idem. A New Method for the Mechanical Analysis of Soils and 
Other Dispersions. Ibidem, pp. 306-321, figs. 4. 

I- — The mechanical analysis of soils rich in organic matter is difficult, 
and in the case of peaty soil has only a very limited value. This is chiefly 
due to the fact that humus acts as a cement upon the soil particles, thus 
hindering their dispersion. In order to destroy the organic matter various 
chemicals have been used, such as hypobromide of sodium ; boiling nitric 
acid for diatomaceous earth (fossil flour) ; hydrochloric acid for soils free 
from calcium carbonate, etc. There are, however, certain objections to 
these energetic reagents ; thus for instance, the acid dissolves appreciable 
quantities of clay and other finely divided mineral matter ; while alkalis 
attack the silica and the colloidal silicic acid present in the soil. 

The author has made experiments with ammonium persulphate, but 
this produced a certain amount of sulphuric acid which dissolves the min- 
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erals of the soil, unless it is neutralised as soon it is formed, and another 
disadvantage is the necessity to remove the large amount of persulphate 
of ammonia introduced. 

On the whole, however, the results obtained are good, thus in one soil 
of North Wales, the author found 16 % of organic matter by means of 
oxidation with ammonium persulphate, keeping the solution nearly neu- 
tral, as against 10.5 % found by the hypobromide method, 13.5 % with 
hydrochloric acid, and 6.9 % by the ordinary method ; without neutral- 
isation 13.04 % would have been determined. 

The practical difficulties of this method led the author to try oxygen- 
ated water ; the results obtained were still better inasmuch as a high per- 
centage of oxidised organic substances were obtained which differed but 
little from that determined by ignition and a high degree of dispersion 
was produced as was proved by the amount of clay (in one analysis 17,9 % 
as against 6.2 % with the ordinary method ; in another, 17.6 % as against 
6.3 % etc.). The author ascertained that the strong dispersion action 
was not apparent, the viscosity having been reduced as a result of the oxy- 
dation, in fact viscosi-metric tests proved the viscosity not to have been 
appreciably altered. The clay formed in this way, unlike that separated 
by the ordinary method, showed silky reflexes (caused by miscoscopic 
mineral crystals) when suspended in water. These will form the subject 
of a later enquiry. 

The technique employed was as follows : 10 gm. of soil were placed 
in a beaker having a capacity of 600-700 cc., 50 cc. of water oxygenated 
to 20 volumes were then introduced and the beaker was placed over a bath 
of boiling water ; a violent reaction then took place. The mixture was 
stirred from time to time ; after 30 minutes, the reaction ceased ; 25 cc. 
more water were added, care being taken to detach, by means of a jet of 
water, any particles of soil still adhering to the sides of the vessel. After 
heating for another 15-20 minutes the reaction is generally finished (only 
in the case of a soil that is very rich in organic matter would it be necessary 
to add more oxygenated water), 100 cc. of distilled water are then added 
and the mixture is boiled for 15 minutes, after which the mechanical ana- 
lysis is carried out in the usual manner. 

II. — Graphic charts are generally used in the ordinary methods 
unless the fractions are few ; the number of fractions can be increased, 
but only at the expense of the accuracy of the determinations. 

Accurate methods of graphic representation have been devised. Oden 
registers by means of an automatic apparatus that raises the deposit at 
given intervals of time, but the apparatus is costly, difficult to handle and 
cannot be continuously used. Weigner has devised a modified and simpler 
apparatus of the same type, which consists of a U-tube with a very thin 
communicating portion. One arm contains the suspension, and the other 
pure water. Owing to the difference in specific gravity, the column of 
water rises higher than the other, but sinks as the sediment is deposited . 
from the suspension, and the level of the water column is read and registered 
The great disadvantage of this method is the very long time required, in 
fact the two columns must be about 1 m. high in order for it to be pos- 
ts**} 
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sible to register the differences in the level of the water, and as sedimenta- 
tion takes place slowly through a water column of this height, the aver- 
age time taken with the apparatus is 24 hours. 

The author has considered another method based on the different 
velocity of sedi- 
mentation of soil 
particles of va- 
rious sizes. He 
starts from the 
premise that one 
particle does not 
carry others with 
it as it falls. This 
method is expla- 
ined by the graph 
(Fig. 78) where the 
upper part A BCD 
represents the ma- 
terial suspended 
in a column of li- 
quid of the height 
A C. Each verti- 
cal line a, b . . . k, 
corresponds to a 
column of suspend- 
ed material of cliff F ig- 7 8 - ~ Diagrammatic representation of the sedimentation, 
erent dimensions. 

The size of the particles increases from a to k ; thus for instance, a re- 
presents clay, and k represents fine gravel. In the lower rectangle ^4 
the lines represent the amount of the materials that has remained in 
suspension for a certain time, t, the black area below the line C D mea- 
sures the thickness of the deposit. 

In the case of each column, the sum of the suspended part and of the 
deposited part gives the original height. 

If at this time, a little of the suspended material is taken at the depth 
d\ the only particles found will be those ranging in size from a-e whose 
velocity in falling is less than d’/t; the liquid will not contain a single particle 
of the larger sizes f-k, whose velocity in falling is greater than d’jt. On 
determining the concentration for the different values of d'lt, it is possible to 
draw a graph, which will show the percentage of the substances of varying 
size held in suspension in the liquid, and thus the composition of the soil. 

In practice it is sufficient to place the suspension in a calibrated cyl- 
inder, to take small samples at a given depth and at fixed intervals 
of time, and to measure the percentage of solid substances contained in 
each samples. These figures are then transferred on to a system of co- 
ordinates, where the abscissae correspond to the percentages of the solid 
substances, and the ordinates to the time, or better to the falling velo- 
city, or better still to the logarithms of these velocities. 
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The following is an example : in the graph (Fig. 79) the ordinates 
5-3 are : logarithms of the velocities expressed in centimetres to the second 
power : thus to log. 5 there corresponds a velocity of 0.00001 to the se- 
cond power, etc. The ordinates A-F (shown by lines at given distances) 
correspond to the falling velocities of known substances : clay, fine sand, 
etc. The abscissae measure the percentages of substances corresponding 
to the different falling velocities. Each ordinate represents the average 

of the present and 
the preceding deter- 
minations added to- 
gether: if this were 
not so, in view of 
the varying nature 
of the composition 
of the soil, the con- 
struction of the 
graph would be im- 
possible. Thus the 
kaolin submitted to 
experiment conta- 
ins about 40 % of 
particles with a fal- 
ling velocity lower 
than log. 3, about 
1.87 % with a fal- 
ling velocity lower 
than log. 1, and no 
particle of greater 
velocity. 

This method is 
much quicker than 
the usual one, it 
admits of six ana- 
lyses being made 
for each apparatus 
per day, and it is 
more economical, in 
so far as it does 
away with the use 
of sieves, filters, 
ovens, distilled wa- 
ter and reagents : it is more exact, as it admits of graphic representation, 
which is far clearer than lists of figures. It has the further advantage 
that absolute accuracy is required in the investigations: an error of 1 
mg. in weighing is enough to introduce an error of 9.25 % in the re- 
sults. It is advisable to note, that high temperatures, due for example 
to the presence of stoves or radiators, must be avoided : an enquiry will 
have to be made later into the influence of temperature. L. V. 
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Fig. 79. Composition of typical soils. 
Abscissae : logarithms of the velocities. 
Ordinates ; percentages. 

A = Langold day. 

B = London day. 

C - Kaolin. 

D = Alluvium. 

E — Gravel. 

F = Sandy clay. 
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331. Same Investigations on tho Electrical Method of Soil Moisture 

Determination. 

DEIGHTON, T. (School of Agriculture, Cambridge). The Journal of Agri- 
cultural Science , Vol. XII, Part 3, pp. 207-230, figs. 6, bibliography. Cam- 
bridge, 1922- 

The author has measured electric conductibility in situ : the electrodes 
used were the carbon-points of electric arc-lamps. These carbon-points, 
which were 2 inches long and s / 4 inch thick, were completely isolated except 
along a strip 1 inch in breadth near the paraboloid end. On burying 
the electrodes to a depth of 7 inches at a distance of 3 inches apart, 
the author was able, by means of many determinations, to trace the line 
of iso-resistance in a small plot of ground. 

Electric resistance is connected not only with moisture, but also 
with other factors, such as the presence of electrolytes, and especially 
of nitrates. 

From his observations of various substances in suspension, the author 
found differences in their behaviour when the amount of moisture was 
the same ; this proves the influence of other factors, although in every 
case, there was a certain connection between the moisture and the elec- 
trical resistance ; thus the resistance increases in inverse proportion to the 
square of the moisture if the moisture percentage is above to %, if it is 
lower, peaks occur in the logarithmic curves in the two opposite direc- 
tions according to whether the matter in suspension contains colloidal 
substances, or not. The time factor also has an effect upon the results 
obtained. 

The author refers to the work of other investigators on the same 
subject. E. V. 

332, The Practical Measurement of Soil Acidity, 

Hissink, D. J. Dr. Eenige opmerkingen over de beteekeins van het 
sehatten van den zuurgrad van den grond dor en voor de practyk, De Veldbode, 
No. 1066, pp. 475-476. Maastricht, June 1923. 

The author, who is the Director of the Experiment Station of Gro- 
ningen (Holland), has so far distributed to agriculturists, 250 “ Comber " 
instruments for measuring soil acidity. The figures obtained with this 
instrument are not absolutely accurate, but serve for practical purposes, 
indeed, the measurements made by agriculturists and tested by the author 
in his laboratory have in several cases proved to be quite exact. 

The object of the author in thus distributing the '* Comber '* appara- 
tus was to obtain a large amount of statistical material. He wished to 
learn the differences in the reaction of the soil of the same plot according 
as to whether the plants were growing vigorously or less strongly, since 
this would show the correlation existing between the degree of soil acidity 
and crop growth, as well as the amount of acidity required in the case 
of a given type of soil in order to insure the maximum development of 
any particular cultivated crop. It is also necessary in this connection, to 
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take into account the situation of the fields, the fertiliser used, and the 
drainage. 

The author gives an answer to the question put by many agriculturists 
who wished to know whether it was possible to determine by the Comber 
apparatus the amount of lime required for neutralising acid soils. The 
quantity of lime to be applied to acid soils depends, not only upon the 
degree of their acidity, but is also influenced by the amount of day and 
humic substances present. In order to obtain accurate data, the author 
advises that the soil samples should be analysed in the laboratory. 

The Comber method has, however, the advantage of enabling the agri- 
culturist to know how many samples should be sent to the laboratory, 
which allows of the number being reduced and saves expense. 

The author advises the regular testing of soil reaction, even after neu- 
tralisation, for it is always possible that some of the lime, or of the chemical 
fertilisers, may have been removed by water, or that their action may only 
be evident after several years. 

By means of the Comber method (i) the agriculturist will always be 
able to decide for himself whether sulphate of ammonia is better for the 
soil than nitrate of soda and whether superphosphates or basic slag is 
the most suitable fertiliser in any given case D. V. S. 

333. Microbiological Analysis as an Index of Soil Fertility. 

I. — Wakeman Selman, A. The Influence of Reaction upon the Growth 
of Actinomyeetes. Soil Science, Vol. XIV, No. 1, pp. 61-80. Baltimore, 
Md., 1922. 

(1) The Comber method is described by the author in the Journal of Agricultural Science , 
1920, p. 420. About 5 cc. of a colourless solution of 40 gm. of sulphocyanide of potassium 
in a litre of 95 % alcohol are Introduced into a test-tube containing 2-3 gm. of soil. The 
test-tube is then corked and well shaken several times. As soon as the material in suspen- 
sion has been deposited, the acidity as determined from the colour of the liquid. 


Reaction 


Colour 

i 

Very acid 

4-5 

dark -red 

Acid 

abont 5 

; red 

SlighUy acid 

5-b 

[ light-red 

Very slightly add 

6-6-5 

pale pink, or colourless 

Traces of acid 

6-5-7 | 

| 

Neutral 

7 

' Always colourless 

Alkaline . - 

above 7-6-5 

\ 


If the liquid remains colourless, some chloride of iron is added to colour the solution 
which is left for 18-24 hours and again shaken, if all the red coloration has disappeared, 
the soil will be about neutral (pH = 7) ; if however, the red tint is still clearly visible, 
the reaction will be slightly acid. In order to estimate the alkalinity, a series of solutions 
coloured with increasing amounts of chloride of iron are prepared. The more alkaline the 
noil, the more iron chloride it is able to absorb, [Ed.) 
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II. — Idem. Microbiological Analysis of Soil as an Index of Soil Fer- 
tility: 1) Mathematical Interpretation of ^Results Obtained from Bacterio- 
logical Analysis of the Soil. Ibidem , pp. 81-101 ; 2) Methods of Study of Num- 
bers of Microorganisms in the Soil. Ibidem , No. 3, pp. 283-298. 3) Influence 

of Fertilisation upon Numbers of Microorganisms in the Soil. Ibidem . 

The author in the first paper reaches the following conclusions : 

1) Results based upon a single soil sample are of no value. Several 
samples of the same soil (mixed if possible) should be used. 

2) A sufficient number of plates must be employed (8-10 for each 
soil sample), in order that the most probable average error in calculating 
the number of microorganisms in each soil may be below 5 %. 

3) The number of bacteria and of actinomyeetes alone should be 
determined by means of normal plates ; for the estimation of hyphomycetes, 
it is necessary to employ special acids (P n = 4.0) with dilutions V100 of 
those used in estimating the total number of microorganisms. 

4) It is necessary to have recourse to synthetic methods. The plates 
should be inoculated for 7 days at 27°-28° C., or for 14 days at the tempera- 
ture of the surrounding air, and all the colonies ought to be counted on each 
plate, the optimum being 50-200 colonies of microorganisms per plate. The 
only plates to be discarded are those with much growth of moulds. 

5) By adopting these precautions, it was found that the applica- 
tion of fertilisers to a sandy soil not very rich in organic matter produced 
the following results: 

a) Salts of potassium and phosphates stimulated the development 
of microorganisms, their effect being greater in the presence than in the 
absence of lime. 

c ) Nitrate of soda stimulated the development of the bacteria and 
actinomyeetes, but not that of the hyphomycetes. 

d) Sulphate of ammonia, by making the soil distinctly acid, sti- 
mulated the development of the hyphomycetes, but produced a decided 
decrease in the number of the bacteria, and especially in that of the actino- 
mycetes. When lime was added to the ammonium sulphate, the stimulat- 
ing effect was equal to that shown by nitrate of soda. 

e) Stable-manure has a distinctly stimulating effect on all the groups 
of microorganisms that developed on the plate. 

6) Production in the respective soils was almost parallel with the 
number of microorganisms present. 

The number of microorganisms in a soil, when determined under 
proper conditions, the variability of the method and soil being taken 
into account, may serve as a means of determining the bacteriological 
conditions and the fertility of the soil. G. R. 

334 - Microflora of the Polar Regions. 

Barthes, C. Recherches bacteriologiques sur le Sol et sur les Matures 
fecales des animaux polaires du Greenland septentrional. Den II. Thule 
Ekspedilion til Gr 0 nland Nordkysr, 1916-18, No. t. Kobenhaven, 1922. 

Very few books have been written on the bacterial flora of the polar 
regions, and two alone (which refer solely to the Antarctic) deal with the 
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microbiology of the soil. To these latter must now he added the author's 
work which describes his researches on soil samples taken by Dr. Thorild 
Wulff on the Island of Disko, in the nighbourhood of Cape York, and 
during the second expedition of the " Thule ” to the north coast of Green- 
land in 1917, conducted by Knud Rasmussen, that is to say, from completely 
unknown, virgin land. 

The soil samples examined were 18 in number ; of these 14 came from 
the Island of Disko and had been kept for 50 days, while 2 came from the 
region of Cape York, and 2 from the north coast of Greenland ; they had 
been kept for about a year (at 45 0 C. below zero like the others). There 
were 8 samples of faeces, 5 from Cape York and 3 from the north coast 
Greenland ; all of these had been kept for about one year. The animals 
to which they belonged were blue fox. Polar wolf, crow, seal, white bear, 
lemming, white partridge and ovibos. 

From the Disko and North Greenland soil samples 19 species of bac- 
teria were isolated, 2 of which could not he identified. The identified 
species are a Tetracoccus, Sarcina flava, Bad. fluorescens , Bad. p unda- 
tum, Bad. ladis viscosum. Bad . violaceum , Bad. caudatum , Bad. umbili- 
caturn, Bad. ochraceum, Bad. Zopfii, Bad. subiilis , Bad. mesentericus, 
Bad. malabarensis , Bad . asteriosporus, Bad. amylobacter, Bad. sacckaro- 
butyricus immobilis, Bact. putrificus . In addition, some species were de- 
termined of the genera Torula, Actinomyces, Oidium, Dematium as well 
as of hyphomycetes. 

Nitrate of potassium was found in almost all the soils and the presence 
of a living nitrifying organism in addition to that of denitrifying, ammoni- 
fying and uric bacteria was demonstrated. The almost constant occur- 
rence of butyric ferments and of B. asteropoms and B. malabarensis makes 
it most probable that these soils have the power of fixing nitrogen. 

The faecal matter evacuated by Polar animals always contains dif- 
ferent species of schizomycetes, torulae, actinomycetes and moulds. The 
author succeeded in isolating 20 of these organisms which have been iden- 
tified as follows : Micrococcus pyogenes albus, Micr. candidans, Micr. E. 
(Barthel) Sarcina flava, Streptococcus liquefaciens , Str. faecium, Sir. bovis, 
Bad. subflavum, Bact. Pasteuri, Bad. subtilis, Bad. putrificus , Bact. sac- 
charobutyricus immobilis. 

In the opinion of the author, the chief result of this work is that it 
gives proof of the ubiquity of the common bacteria of the soil and of those 
in the large intestine of warm-blooded animals which would seem to show 
that both on the north coast of Greenland, and in the European countries, 
organic matter is transformed by the same species of bacteria. G, R. 

Fertilisers and Manures. 

335, A Study of certain Preservatives and their Effect on the Fertil- 
ising Value of Manure. 

COLLISON R. C., and CONN, H. j . New York Experimental Station, 
Bulletin No. 494, pp. 28-74, fig 8 - 2i,pl. 6. Geneva, N. Y., 1922. 

The value of manures produced on the farm has increased to such an 
extent that every precaution should be taken to conserve the contained 
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plant food-material. The authors have carried out a large number of ex- 
periments in order to study practical methods of treating manure so as to 
xetain the plant food constituents. In the past, both mechanical and 
chemical methods have been recommended such as storing under cover and 
trampling down, or the addition of other materials, with a view to the pre- 
vention of loss of nitrogen caused by fermentation in the manure heap, 
or by leaching. Mechanical methods often necessitate extra labour and 
under ordinary conditions of farming it is usual to store manure for several 
months, hence, preservation by means of chemical agents assumes import- 
ance. An ideal chemical substance should prevent undesirable fermenta- 
tive changes, but should not check the changes which break down the 
manurial compounds and make them available as plant food. If in ad- 
dition, the added substance has a fertilising value of its own it is an ad- 
vantage, provided that the cost is not too great. The authors experi- 
mented with the following materials : straw, peat, a clay-loam-soil, acid 
phosphate, rock phosphate and gypsum, and investigations were carried 
out with these materials under both laboratory and greenhouse conditions. 

Allusion is made to the work of Severxn and of Russeix and Richards 
and to the fact that the latter investigators found that the nitrogen los- 
ses were due to the volatilisation of elementary nitrogen, rather than to 
that of ammonia. Severin' isolated organisms from manure and used 
them to inoculate sterilised manure. The authors searched particularly 
for the organism concerned chiefly with the volatilisation of ammonia, and 
succeded in isolating an organism Bacterium parvulum which reduces ni- 
trate to nitrite and causes the evolution of large quantities of ammonia 
from manure. The laboratory experiments showed that loss of ammonia 
from manure may be prevented by the use of acid phosphate, peat or gyp- 
sum ; for instance, the sterilised check lost only 3 mg. nitrogen as ammo- 
nia ; the unsterilised manure gave off 247 mg. ; when gypsum was added 
only 44.5 mg. were given off, and with peat only 10 mg. or very slightly 
more than the sterilised check. In this experiment no attention was paid 
to the loss of free nitrogen. It was shown that preservatives have an effect 
upon the kinds of micro-organisms present and may suppress those 
which cause ammonia volatilisation. The results obtained when straw 
was added to manure were interesting, as they suggest that nitrification 
may take place in manure. 

Laboratory tests in themselves are insufficient, as the real test of 
a preservative is its ultimate effect on the fertilising effect of the 
manure, and for this reason compost experiments in the greenhouse were 
carried out. 

For the greenhouse work manure was mixed with the preservatives 
and kept in a fairly moist condition under cover for three months or more. 
The composts were then used as sources of nitrogen for crops grown in 
sand cultures and in the greenhouse, other food elements being supplied 
by the addition of a mineral nutrient solution. The plants were harvested 
when the various cultures had reached about the same degree of 
maturity. 

The data relative to these cultures are given below. 
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Dry weight 0/ taps and comparative tillering in barley cultures 
in compost experiment No. I, Culture Series No. 1. 


Source of nitrogen 

Culture 

Number 

1 

Number 

of 

heads 

Dry weight 

Of 

tops 

Rotted manure 

I 

10 

Grams 

5-0 

Rotted manure + NaN03 

2 

26 

60.5 

Fresh manure 

3 

12 

30.0 

Fresh manure + NaNC^ 

4 

33 

61.0 

Gypsum compost 

5 

12 

8.5 

Gypsum compost + NaN 0 3 

6 

22 

58.5 

Rotted manure -f- gypsum 

7 

11 

5-5 

Rotted manure + gypsum + NaN 0 3 

8 

25 

63.5 

Acid phosphate compost 

9 

9 

10-5 

Acid phosphate + compost -f- NaNOj 

10 

27 

64.5 

Rotted manure + acid phosphate 

II 

10 

10.5 

Rotted manure -f- acid phosphate + NaNG 3 .... 

12 

29 

64.0 

Rock phosphate compost 

13 

11 

* 7-5 

Rock phosphate compost -+~ NaN 0 3 

M 

26 

61.0 

Rotted manure + rock phosphate 

15 

11 

6.0 

Rotted manure -f~ rock phosphate + NaN 0 3 . . . . j 

16 

28 | 

59-0 

Feat compost 

17 

12 

16.0 

Peat compost -f- NaN 0 3 

18 

34 

69-5 

Rotted manure 4 * peat 

19 

11 

8*5 

Rotted manure + peat + NaN 0 3 

20 

27 

69.5 

Straw compost 

21 

12 

9.5 

Straw compost -f NaN 0 3 

22 

33 

62.5 

Rotted manure + straw 

23 

8 

2.5 

Rotted manure -f- straw NaN 0 3 

24 

32 

64.0 

Soil compost 

25 

11 

ZI.O 

Soil compost -|- NaN0 3 

26 

19 

36.5 

Rotted manure 4 * soil 

27 

12 

7.0 

Rotted manure + soil NaN 0 3 

28 

24 

52.5 


A second series of cultures were carried out in soil instead of sand, 
and a third series with composts, but containing four times the amount of 
compost used in Series 1 and 2. 

Fresh manure gave a higher yield of barley dry tops than rotted 
manure or any compost, although the peat compost compared favorably. 
The addition of straw depressed the yield in every case except that of the 
manureacid-phosphate-straw compost. When added to rotted manure 
the depression was 91 %, and it reached 58 % in the manure-peat compost ; 
further experiments are being made on this problem. In the vegetative 
experiments, acid phosphate composts gave the greatest weight of tops. 
Acid phosphate and peat both helped to retain inorganic nitrogen and 
apparently left the organic nitrogen in a condition more available to plants. 
The loss of dry matter on composts kept for four months ranged from 25 % 
on manure treated with acid phosphate to 63 % in untreated manure. 
Peat also was very efficient. Neither rock phosphate nor gypsum were 
satisfactory preservatives. The results of these experiments show that 
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both acid phosphate and peat may be recommended as preservatives 
of manure. The former involves least labour, but peat has the additional 
advantage that it is an excellent absorbtive of the liquid portion of manure 
and in consequence acts both as a litter and a preservative. W. S. G. 

336. An Ammonia Volatilising Organism found in Manure. 

Conn, H. J. (Chief in Research on Soil Bacteriology). New York 
Agricultural Experiment Station, Bulletin No. 494, pp. 26-27. Geneva. N. Y., 
1922. 

The author in his investigations on bacteria involved in the ammoni- 
fication of manure, found an organism. Bacterium parvulum, which seems 
to be a hitherto unknown form. The organism gives off from manure in 
pure culture and under laboratory conditions, amounts of ammonia equal 
to, or greater than, those obtained from unsterilised manure. 

Bad . parvulum is a small, non sporing, Gram-negative rod, which does 
not liquify gelatin nor ferment sugars, but reduces nitrate to nitrite. 
It is strictly aerobic with an optimum growth temperature of about 25 0 C. 
Punctifonn colonies are formed on gelatin, but the growth is small in 
liquid media. 

The author’s experiments are of interest in showing that a non-liqui- 
fying organism may be responsible for the volatisation of large amounts 
of ammonia from manure, and that sterile manure inoculated with this 
organism may lose more nitrogen as ammonia than the same manure 
unsterihsed. W. S. G. 

337. Fertilising Value of Tapioca Refuse. 

GEORGl, C. D. V. The Malayan Agricultural Journal, Vol. X, No. 8, 
p. 21S. Kuala Lumpur, 1922. 

An enquiry has been made as to the utilisation of refuse from tapioca 
factories as a fertiliser. This refuse is a greyish white powder containing 
a proportion of short fibres ; the results of analysis are as follcws : mois- 
ture 1 1. 6 ; ash 28.7 ; organic and volatile matter (by difference) 59.7 ; 
nitrogen 0.61 ; potash 0.58; phosphoric acid 0.56%. Although this refuse 
would not pay for cost of transport, it could however be utilised to ad- 
vantage in situ. M. L. Y. 

338. The Composition of Kedah and Perlis Phosphates. 

Gkeenstreet, V. R. Malayan Agricultural Journal , Vol. XI, No. 3, 
pp. 70-71, Kuala Lumpur, 1923. 

The article gives a description and also the analyses of a number of 
samples of phosphates received during the past two years. A study of 
the analyses shows that these phosphates vary greatly in their compo- 
sition. The phosphoric acid content in Kedah phosphates varies from 
12 to 31 % and that of Perlis phosphates from 7 to 19 %. The acid is 
combined with aluminium and iron, largely in the form of Wavellite (hy- 
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drated aluminium phosphate). One sample of Pedis phosphate contained 
a large excess of lime, whereas in aU the other samples al uminiu m. and iron 
predominated. W. S. G. 

339. The Constitution of Basic Slag. 

ScoTT, A. and McArthur, D. N. Journal of the West of Scotland Iron and 
Steel Institute, pp. 102 -figs. 24, bibliography, Glasgow, 192 2. 

The work of the authors is a noteworthy contribution to the subject 
of Basic Slag and its constitution, and affords valuable information respect- 
ing phosphates. The paper contains the results of microscopic and chemical 
examinations of slags from both open hearth and Bessemer furnaces. A 
summary and brief description of previous literature is given, followed by 
the microscopic characters of the various slags examined and a discussion 
on the constituents and structures of the particular slags in relation to their 
chemical analyses. Twenty four reproductions from microscope slides 
are included. 

Each slag was examined by reflected light from the ground and polished 
surface of specimens, also, thin sections were prepared and studied by 
transmitted light, Vliile in some cases finely ground material was similarly 
investigated. The study of the structure of slags is difficult owing to their 
varied composition and the many forms of calcium and magnesium silica- 
tes, but the authors have collated much valuable information on the 
subject, which will be of great use to future investigators. W. S. G. 

340. The Effect of Potassic FertiJlsers upon the Development and 

Chemical Composition of different Cultivated Plants. 

E. Godlewski {Chef de division de chiniie agricole at the State Institute 
of Rural Economy ot Pulawy (Poland). Comptes rendus des Stances de V Aca- 
dtmie d f Agriculture de France, Vol. IX, No. 14, pp. 404-412. Paris, 1923. 

The soil of the Experiment Station of Cracow University being very 
deficient in assimilable potash led to the study of the effect of potash 
on the growth and chemical composition of different plants. The species 
used were as follows : garden bean, oats, potatoes, peas, mangels, lupin, 
ornithopus (Serradella), barley, rye and wheat. These plants were grown 
for several years on the same plots and also in rotation. Prom his ex- 
periments and the analyses made, the author draws the following principal 
conclusions. 

The dry matter of plants growing on a soil poor in potash contains 
a lower percentage of potash and a higher percentage of other nutrient 
substances than that of plants taken from a soil possessing a high potash 
content. 

The differences in the composition of the seeds are slight, but the straw 
composition varies greatly. The effect of an abundance, or lack, of potash 
in the soil is more marked upon the seed composition of oats and garden- 
beans than upon that of the other cereals or leguminosae. Deficiency 
of potash produces scarcely any change in the normal lime and magnesium 
content of the seeds. 
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The amount of assimilable potash in the soil is, however, very clearly 
seen by the straw composition of all cereals and legumes. The potash 
content may range from 0.5 to 2 % of the dry matter. 

A lack of assimilable potash in the soil induces a great change in the 
proportion K *0 : CaO : MgO in the dry matter of the straw. This pro- 
portion varies from 100 : (55 to 120) : (16 to 37) and in the case of a high 
potash content : 100 : ( 23 to 28) : (7 to 9}. The differences between 
the straw composition of various cereals are not great . The percentage 
of lime and magnesium present in legume straw is double that found in 
cereal straw. The differences due to want of potash in the soil are more 
marked in the case of legumes than in that of cereals. 

Want of potash in the soil is also shown in kitchen-garden plants by 
the chemical composition of the dry matter of the reserve organs and of 
the leaves. A decrease in potash is accompanied by an increase in the other 
nutritive substances. Potato tubers are a remarkable exception as regards 
their magnesium content, but the amount of nitrogen they contain in- 
creases with the decrease in potash. 

In the author’s experiments, the bean, beetroot, potato and pea were 
the plants acting most upon the potassic fertiliser. Of the cereals, barley 
and wheat reacted more strongly than rye and oats. When a plant is 
cultivated on the same plot, its reaction on the potassic fertiliser is greater 
than when it is grown in rotation. 

The same plant does not obtain the same advantage from the potassic 
fertiliser every year. 

The unequal reaction of various plants upon the potassic fertiliser 
may be due to three causes. 

1) Different plants under normal conditions assimilate different 
amounts of potash. Kitchen garden plants assimilate much more of this 
substance than cereals and legumes. 

2) Different plants have an unequal power of absorbing the slightly 
soluble form of potash present in the minerals of arable soil. The greatest 
power of absorbing potash is found in mangels grown in rotation, and the 
lowest in garden-beans. 

3) Different plants do not utilise potash to the same extent in the 
formation of organic matter. Kitchen-garden plants produce less organic 
matter with a given amount of potash than legumes and cereals. There- 
fore, although they have a great capacity for potash assimilation, kitch- 
en-garden plants require a much greater quantity of potash. Rye 
uses little potassic fertiliser partly because it has a great power of absorb- 
ing slightly soluble potash. When there is a deficiency of available potash 
in the soil, the other nutritive elements absorbed by the plants are used 
in a less economical manner than when the plants have an abundant 
supply of potash at their disposal, so that sometimes a smaller crop 
will absorb the same, or a greater, amount of nutritive substances than 
a larger crop grown on a soil rich in potash. 


D. V. S. 
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341. Composition and Fertilising Value of Wood Ash and other Ashes. 

Blacks ha we, G. N. (Chief Chemist, Department of Agriculture, Rhodesia), 
Bulletin No . 447, pp. 1-4. Salisbury, Rhodesia, 1923. 

In countries where, owing to cost of transport, it is not possible to 
purchase potash fertilisers a valuable substitute may be found in wood 
and other ashes. The author gives the analyses of several ashes, e. g. 

Sun-flower ash , from the stalks, leaves and heads of sunflowers after 
removal of the seed : potash 20.9 %, phosphoric oxide 0.98, lime 12.0. 

Veldt Hay ash ; potash 0.86 %, phosphoric oxide 0.85, lime 2.68. 

Attention is drawn to the necessity to protect the ash from exposure 
to rain, owing to the solubility of the potash, also to the different fertilis- 
ing value of plant ashes, as shown by the above examples. W. S. G. 

Agricultural Botany. 

342. Plants of Economic Value introduced Into Egypt. 

Forbes, R. Sultanic Agricultural Society, Technical Section, Bulletin 
No. 10, pp. 1-64. Cairo, 1923. 

Out of about 800 plants introduced into Egypt, chiefly from South 
West U. S. during the last four years, some 20 have proved of especial 
economic value, although several others of less importance have readily 
adapted themselves to the new conditions. 

The author states that in many cases standard Egyptian varieties 
and European importations have been grown in comparison with Amer- 
ican introductions, and individual plants are described with sufficient 
detail to afford an understanding of the comparative merits of the 
varieties tried. 

The twenty cultural successes of more or less economic value in- 
clude : — 

1) Alfalfa, Hairy Peruvian (From Arizona). It appears that 
this variety produces a greater weight of forage than the native “ ber- 
sim hegazi 

2) Common Arizona Barley. Very rust resistant and superior to 
the Wisconsin Pedigreed No. 6 (Arizona) liable to rust etc. ; yield of 
grain equal to Egyptian varieties on good land ; superior straw yield ; 
later than the native variety. 

3) Beans : Moki White Lima bean — well suited to a wide range 
of climatic and soil conditions, and to several crop rotations ; very drought 
resistant and sets seed readily under arid conditions ; of value in dry 
farming ; immune to rust and insect pests. 

Red Moki Timas (No. 50) sets its seed under more arid climatic con- 
ditions than other varieties. 

Kidney beans (Phaseolus vulgaris ) ; the I v ady Washington and Col- 
orado Pinto, the latter employed as a dry-farming crop in South-West- 
ern U. S. A., show adaptation to arid climatic conditions in Upper Egypt. 
None of the introduced varieties were found rust resistant, and compare 
unfavourably with already established varieties. 
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4) Cabbage. American market cabbages are small-headed com- 
pared with the native variety, but have given good results owing to the 
fact that they do not sprout with the advent of the hot weather and con- 
sequently are found on the market later. 

According to the 1920-21 report, the Danish Ballhead and Winning- 
stadt varieties weighed the most. 

5) Cauliflower. Produced seed readily under Egyptian condi- 
tions and equal in weight to native variety (Vars. Dry Weather, Autumn 
Giant and Early Snowball). 

6) Chili (Capsicum annuum). The Anaheim variety has done 
especially well. 

7) Cowpeas (Vigna sinensis ; V. Caljang), The “ Blackeye ” al- 
though liable to rust, produces a seed crop of superior appearance and 
“ New Era ” proved rust resistant and a very productive early variety. 
Both these varieties are considered preferable to the native type. 

8) Darso (Sorghum) has an advantage over the millets commonly 
grown in Upper Egypt, as it makes a second growth of heads for forage 
after the heads are cut. 

9) Lettuce. New York Market proved the best of 10 introduced 
American varieties ; compact heads of excellent flavour ; superior in 
yield and quality to native varieties but liable to deteriorate rapidly 
under Egyptian conditions, consequently necessary to import seed each 
year. 

10) Maize varieties : — White Rice Popcorn ( Zea everta) and Pa- 
pago Sweet Com (Zea saccharata) have given satisfactory results. Out 
of 52 varieties of field maize from Australia, South Africa and United 
States, choice has been made during two years of culture, of 8 most pro- 
mising varieties for final trial. — viz. North Dakota White, Silver King, 
Gurney’s Model Dent, Silvermine, Italian, Boone County White, Reid's 
Yellow Dent, Sacaton June. 

11) Oats — Texas Red rust resistant and good yield of grain to 
straw, matures later and somewhat inferior yield to 'native crop. 

12) Gourds. — Summer squashes (Cucurbita maxima) compared 
well with pumpkin trials, 

13) Sesbania macrocarpa , quick grooving annual of distinct value 
as green manure, not successful as a fibre. 

Swedish Hairy Winter Vetch (Vida villosa) — possibilities as a cover 
crop and soil binder — a spontaneous tuberculous species. 

Teparv Beans (Phaseolus acutifolius var. acutifolius) (from S. Ari- 
zona and N. W. Mexico). Well adapted to arid climate and will set seed 
under conditions too hot and dry for ordinary kidney beans — possible 
value as cover, forage and green manure in Upper Egypt and the Sudan. 

Tomatoes. The " Earliana ” variety from U. S. A. proved the best 
out of 30 introduced varieties and is distinctly superior to the native 
variety, as regards smoothness, percentage of flesh to fruit, appearance, 
etc - It should replace other varieties in Egyptian markets. 

The author gives details concerning several cultural successes of 
little apparent economic value, and also of decided failures due to lack 
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of acclimatisation, etc. The latter include. — cantaloupes, cassavas, cu- 
cumbers, pumpkins, water melons, peanuts, Swedish gore tares (Vida 
sativa ), and American wheats (unable to withstand rust attack) : 

A comparison of climatic conditions in Egypt and Southwest U. S. 
is made and results generally indicate the reaction of differences of 
humidity, temperature, insolation, character of soil, etc. upon an intro- 
duced plant. M. G. Y. 

343. Synopsis of the Species of the Genus Morus. 

Koidzumi, G. Synopsis Spederum Generis Mori. Bulletin of the Impe- 
rial Sericullural Experiment Station Japan , Vol. II, No. r, pp. 1-45, plates XI, 
Tokyo, 1923. 

The Monograph on the genus Morus by Ed. Bureau, published, 
in 1873 (Vol. XVII of Alph. De Candolle’s " Prodromus Systematis 
Naturalis Regni Vegetabilis ” was generally accepted and followed for 
some 40 years and almost all the forms of mulberries were erroneously 
treated by Japanese botanists, being referred to as " Morus alba Ginn, and 
M. indica Ginn. 

A study of a large collection of mulberries at the Japanese Imperial 
Sericulture Experimental Station, Tokyo, has led the author to present 
a different interpretation of some of the forms, introducing radical changes 
in the nomenclature of the most common Japanese forms, and modifica- 
tions in the classification of others. In 1917 these alterations were embod- 
ied in an article published by the author in the Tokyo Botanical Magazine, 
Vol. XXXI, pp. 35-41, entitled “ the Enumeration of all the Known Spe- 
cies of the genus Morus ”, and also in the *' Sangio-Shikengo Hokoku ” 
(Bulletin of the Sericultural Experiment Station), Vol. Ill, No. 1, 1917, 
dealing with the “ Taxonomy and Phytogeography of the genus Morus 
Ginn. ”. The present paper is an enlargement of the section on the 
taxonomy of mulberries and consists mainly of a description and illustra- 
tions of the species known to the author as occurring wild or cultivated 
in Japan, Sachalin, Formosa, Korea and in the Goochoo Islands. 

The species are divided into two Sections; 

1) Dolichostylae (Style elongated and distinct). 

2) Macromorus (without style, 2 stigmas, sessile). 

The first section includes : Morus arabica , Koidz, M. mongolica C. K. 
Schneider, with var. diabolica Koidz and var. vestita, Rehder. ; M. ni~ 
griformis Koidz ; M. notabilis C. K. Schn., M, bombycis , Koidz. ; with 
var. caudaiifclia Koidz var. humilis Koidz. new var.. aphananthoides, 
Koidz. ; s, var. declinata Koidz var. lancifolia Koidz. var. vestita. Koidz. 
var. squarrosodentata . Koidz and var. maritima Koidz. ; M. rotundilob 
Koidz. ; Af. acidosa, Griffith and var. glabra and M. Kagayamae, Koidz. 

Section II includes : — «. serrata Roxb ; M. nigra Ginn. ; M. ti- 
liaefolia Makino ; M. cathay ana Hemsl. ; M. mesozygia Stapf. AG laevigata 
Wall. ; Af. insignis Bur. M. macroura Miq. ; M. rubra Ginn. ; M. mollis 
Rusby ; M. celtidifolia Kuntz. ; Af. boninensis, Koidz. ; M. microphyUa, 
Buekl. ; Af. multicaulis Perr. with var. pianifolia Sering. ; Af . alba Ginn. 
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with var. pendida Dippel and var. argutidens, Koidz. ; M. alropurpurta, 
Roxb. A full botanical description is given of each species in Latin, 
followed by a list of 31 additional species and considered as synonymous 
with other species, indicated in each case ; a list of 5 doubtful species : 
Af. australis Poiret ; M. Cavalierii Leveille ; M. insular is. Sprengel, M. in- 
tegri folia, Leveille and Variot. ; and M . leucophyUa Miquel ; a list of 9 
species unknown to the author ; a list of 13 species of uncertain origin ; 
an index to all the species and varieties mentioned in this paper ; an index to 
the Japanese popular names and an index to the Chinese nomenclature. 

F. D. 

344. Description of the Brachystegia spp. and their Economic Value. 

BurTT Davy, J. and Hutchinson, J. Royal Botanic Gardens, Kew, 
Bulletin of Miscellaneous Information , No. 4, pp. 129-163. London, 1923. 

The textile and tanning value of the bark of certain Brachystegia 
species has already been recognised, but hitherto no complete enumeration 
and description of the various species has been compiled. The authors have 
supplied therefore the lackng information and the article contains a de- 
tailed review of the distribution, full key to the botanical characteristics 
of 54 species, soil requirements, propagation, general features of the forest 
and the economic value. The genus Brachystegia is confined to Equatorial 
Africa, the majority of species being found on the great plateau between 
Angola and Nyasaland. 

USES. — Reports of the value of the bark have been received and the 
following species are known to be of distinct economic value. 

For making good cloth; B. Boehmii, B . Woodiana, B. Randii 
and Berlinia globiflora of Tanganyika Territory, Nyasaland and Rhodesia ; 
B. longifolia and B. utilis of Nyasaland ; B. Bragaei of Rhodesia and Portu- 
guese Africa. B. edulis of Kenya, Tanganyika and Rhodesia ; Berlinia 
Baimii of Angola and Ficus natalmsis, Uganda to Natal. 

For making cord: B. Boehmii, B. Bragaei, B. edulis, B. filiformis, 
B. Randii, B. tamarindoides, B. utilis and Berlinia globifera. 

For tanning purposes: B. spicaeformis Sini (probably B. Bra- 
gaei or B. Brandii) of Portuguese East Africa, 18 % tannin. B. tama- 
rindoides , B. utilis of Katanga. 

Other uses :— Medicinal value: B. mpalensis of Katanga and 
N. W. Rhodesia; river craft: B. AUenii, B. tamarindoides , and B. Woo- 
diana ; timber (for constructive purposes) : B. palensis (of excellent qua- 
lity). Other species are used for rafters, and fuel, and the possible utilisation 
for charcoal, wood distillation products and paper pulp is considered worth 
investigation; manufacture of water baskets (see Sim T. R. 
Forest Flora and Forest Resources East Africa). 

Edibile seeds: B. edulis ; fodder: — B. Woodiana. 

It is of interest to note that species are found growing on thin shale 
and quartzite soils, too poor for many other forest trees. This, combined with 
the fact that seed is readily obtainable, and the trees reproduce freely, 
are important economic factors in the problem of afforestation of tropical 
soils of poor quality. M. L. Y. 
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34 5 - Relation of Temperature to Blossoming in the Apple and Peach. 

Bradford, F.C. University of Missouri College of Agriculture, Agricultural 
Experiment Station. Research Bulletin 53, p. 51, plates 5, tables 14, biblio- 
graphy. Columbia Missouri, 1922. 

Observations on the phenology of fruit trees in North America. The 
stage of development of the buds in the autumn has an influence on time 
of blossoming. It appears that late blossoming is connected with rest 
period influences rather than with differential temperature requirements. 

Coefficients of correlation between heat accumulation and date of 
first blossoms on apple and peach trees are given, also variations in blossom- 
ing of several different varieties, etc. 

These observations indicate that thermal constant conception may 
furnish a valuable basis for study of the response of plants to some of the 
factors associated with climate. M. I;. Y. 

346. The Mosquito-Destroying, Power of Algae Belonging to the Genus 
Char a. 

Pardo, L. Observaciones acerca de la acd6n de la Chara sobre las larvas 
de los mosquitos. Boletin de la Real Sociedad espanola de Historia natural 
Vol. XXIII, No. 3, pp. 1 54-1 57. Madrid, 1923. 

As a result of his study of Prof. Caballero's work (1919) on the effect of 
Chara foeiida upon the larvae of the genera St ego my ia, Culex and Anopheles, 
the author was induced to visit the swamp zone of Onteniente (Valencia). 
Here he found, in close proximity to ponds swarming with mosquito- 
larvae, a single large pool which, although the water was very rarely re- 
newed, proved entirely free from these pests. The bottom of the pool 
was thickly covered with Chara kispida, a plant that as Prof. Morote 
had also discovered, differs from other kinds of Chara in being able to 
thrive at a depth of over 3 m., which is a matter of great importance when 
it is necessary to destroy larvae in very deep water. These observations 
were completed by laboratory experiments. Some specimens of Chara 
hispid a were planted at the bottom of a large glass jar into which, as soon 
as the plants had grown strongly (July 26), 6 Stegomyia larvae were in- 
troduced ; 3 of these insects died after 2 days, 2 succumbed on the third 
day and the last in the fourth day. Three of the strongest Stegomyia 
larvae (which were shortly about to pupate) were left in the glass-jar 
which served as a vivarium for the mosquitoes, and some Chara plants 
were introduced ; three days later, 2 of the larvae died and the next 
day the survivor perished. In similar experiments conducted by Prof. 
Caballero with Chara foetida the larvae did not die so soon, nor were 
they all killed ; it would therefore appear that the larvicidal action of C. 
kispida is stronger than that of C. foetida. 

The author describes in conclusion various observations made in 
the Botanic Gardens of Madrid which confirm the preceding statements ; 
he further draws attention to the fact that the hemp retting-ponds in the 
neighbourhood of Valencia contain a thick growth of C. hispida and are 
entirely free from mosquito larvae. K. P. C. 
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Plant Breeding. 

347. The Use and Value of Back-Crosses in Small- Grain Breeding. 

HARLAN, H. N., and Pope, M. N., The Journal of Heredity, Vol, XII, 
No. 7, pp. 319-322. Washington, 1922. 

Hitherto the back-crosses of the F 1 progeny with the parent have 
been used almost exclusively to explain the laws of inheritance of plant 
characteristics, without any attempt to apply in practice the results al- 
ready obtained in animal breeding, to fix desired characters in livestock. 

The results obtained with smooth-awned barley are very promising. 
The rough awns are objectionable both in harvesting the crop and in feed- 
ing the straw. Considered from the practical standpoint, the cross Man- 
churia X Lion results in a barley possessing all the desirable character- 
istics of Manchuria in addition to the single attraction of the Lion, 
namely the smooth-awned factor. 

The difficulties of breeding on ordinary lines, with a view to fixing 
this character in F 2 are insurmountable, for example, there would be 
just one chance in 1 048 576 that the 20 desirable Manchuria characters 
would be found in any segregate, and one chance in four that this segre- 
gate would be smooth-awned. 

In hack-crossing, however, if the 20 characters are inherited inde- 
pendently there is a rapid elimination of those coming from the Lion 
parent. With each reeross the Lion " blood ” is reduced one half ; in 5 
back matings only 1 / 64 of the blood is not Manchuria and that 1 / 64 is 
heterozygous with only one chance in 128 of any factor being finally 
other than Manchuria. If there were 20 independently inherited factors 
it is estimated that 108 out of 128 plants would be entirely homozygous 
for Manchuria characters and the remaining 20 would be heterozygous 
for only a single character. At this point it should be possible to select 
the plant desired. G. A. 

348. The Inheritance of Glume-Length in a Wheat Cross. 

ENGLEDOW, P. L- Journal of Genetics, Vol. 13, No. 1, pp. 79-100. 
Cambridge, March 1923. 

In some cases, two phenomena are observed in the frequency distri- 
bution of biometric values in the F 2 of wheat crosses : 

1) , The presence of individuals possessing the character in question 
to a higher degree than their parents ; 

2) the presence of individuals in which the maximum and minimum 
values of the given quality are always inferior to the corresponding values 
in the parents. 

Thus, the hybrid resulting from the cross Polish x Kubanka has a 
maximum glume-length of 30.5 mm. in the F t , while the medium in the 
case of the Polish parent is 30.84 mm., therefore there must have been 
some shift in the negative direction (reduction). 

Occurrences of this nature may be explained by the theory of multiple 
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factors. This hypothesis is too elastic to admit of rigorous experimental 
tests, though it is true that the number of factors and their individual 
power can be changed in an arbitrary fashion so as to give a fairly satisfac- 
tory explanation of the phenomena. On the other hand, an increase in 
the number of factors makes the analyses longer and more difficult ; further, 
it is not out of place to observe as a prudent reservation that the results 
obtained by experiment in this field of research render probable rather 
than prove the existence of multiple factors. 

There are also other analogous cases that might be explained in a dif- 
ferent manner. Castle, in his much discussed work on rats, suggested 
" the modification of unit characters by selection ", while Gates maintained 
that after crossing, “ gametic purity was not always to be expected *\ 

In the case of Polish x Kubanka, the use of multiple factors to ex- 
plain the above-mentioned shift presents considerable difficulty. 

The author has had recourse to the hypotheses that : i) there is a 
principal factor A and a secondary factor B ; 2) possibly the number of 
the factors and the combinations of factors have been increased by " ad- 
ding", or “ multipficating ”, factors, but in no case, has he been able 
to exactly explain the observed facts. 

The negative shifting of the length value of the glume might be due 
to the effect of the constitution of the maternal parent upon the develop- 
ment of the zygote, so that the F a P plants derived from plants of the 
Fj I (individuals of the first generation with intermediate characters), 
would be poorer as compared with genetically identical zygotes derived 
from F 0 P (Polish type) . This impoverishment might certainly show itself 
in a negative shift of the length values in the F 2 , When an b\ individual 
is self-fertilised, one of its zygotes has the same genetic constitution as the 
zygotes of the F 0 P parent (long-glumed Polish). The zygote formed 
on the F 0 I is, however, nourished by a plant differing in genetic composi- 
tion from the F x P parent and of much reduced dimensions. It is not im- 
possible that a zygote with the factor composition F 0 P may show imper- 
fect development because the maternal parent (in this case F x I), differs 
from F 0 P, and hence produces inferior, "shifted” individuals. An 
F 2 P population composed of such individuals would have an average 
glume-length below that of the line F 0 P. G. A. 

349. Grosses between Triticum and Aegilops. 

Blaringhem, L,. Nouveaux faits relatifs aux hybrides de Dies et d' Ae- 
gilops. Comptes rendus Hebdomadaires des Stances de VAoadtmie des Sciences , 
Vol. 176, No. 12, pp. 852-854. Paris, 1923. 

The author has succeeded in obtaining viable hybrids by fertilising 
Aegilops ovata and Ae. ventricosa with the pollen of Triticum monococcutn, 
T. vulgare and T. Spelta . In 1920, there were found in thirty flowers of 
Ae. ovata and Ae. ventricosa , that had been fertilised with pollen from T. 
monococcum I/., 4 grains one of which germinated and produced a vigor- 
ous but completely sterile individual resembling Aegilops spel-toides . It 
is worth noting that nearly all the ovules of Ae . ventricosa were success- 
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fully fertilized by means of pollen from a hybrid, Monococcum x durum , 
fixed in 1911 and cultivated ever since. Twenty flowers on four different 
plants were pollinated, the total number of kernels produced being 13. 
These caryopsids were all short and inflated except two that were flattened 
like ventricosa. 

The largest kernel (5.5 X 3 X2.5) weighed 32 mgm. and the smallest 
(3 X 3 X 1) 5 mgm., the weight of all the kernels together was 270 mgm. 
These grains were normal and their colour, shape and weight clearly show- 
ed their hybrid origin (Xenia). G. \ 

350. The Dissociation of the Barley Hybrid, Smooth-Awned Black x 

Rough Awned Albert. 

Colin, H. and Trouakd-Rjolle, V. Dissociation de 1 'hybride, orge noir 
a barbes lisses X orge Albert. Comptes Rendus Hebdomadaires des Stances 
de VAcadtmie des Sciences . Vol. 176, No. 12, pp. 854-856. Paris, 1923. 

This report gives an account of the results of a cross between white, 
rough-awned Albert barley and smooth-awned, black barley. The char- 
acters rough and black have hitherto been regarded as dominants in 
such cases, so that the F x should consist of black, rough-awned individuals. 
The author however found very little homogeneity in the first hybrid 
generation, taken as a whole. The character black, is dominant and in the 
entire F v no single well-developed white grain was to be detected. On 
the other hand there were black, grey and white awns, a single ear often 
shewing both black and white awns. As regards roughness, some of the 
ears in the F lr had smooth awns only, others had smooth awns and rough 
awns, while in others again, the awns were smooth for half their length 
and rough for the remainder. 

There is no correlation between colour and roughness. 

In the F 2 , the seed from the smooth-awned ears, whatever their 
colour, produced smooth-awned grey or black ears as if segregation had 
taken place in the F v 

Only the seed of the rough-owned ears showed any sign of Mendelian 
segregation, the follow new typical combinations being distinguished : 

Black ears rough smooth. smooth-rough 

Grey ears rough smooth smooth-rough 

White ears rough smooth smooth-rough 

In addition to these well-defined types, all possible transitional forms 
were also present. 

Contrary to what would have occurred had the black and the rough 
characters been dominants in the true sense of the word, with close cor- 
respondence to the laws of Mendel, segregation phenomena thus made their 
appearance in the F x , whereas in the F 2 , there was a predominance of black 
and smooth and flattened ears, and the normal Mendelian combinations 
occurred combined with a large number of other forms and combinations. 

G. A. 
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35X. An Abnormal Character in Barley. 

Harlan H. N, and POPE M. N. Many-Noded, Dwarf Barley. The 
Journal of Heredity, Vol. XIII, No. 6, pp. 269-273. Washington, 1923. 

In 1918, at Aberdeen, Idaho, in a sowing of barley Mesa, C. I., No. 1313. 

{ Hordeum distichon nudum) a single plant was discovered which differed 
from the rest in having short culms (total length of plant 50 cm.) somewhat 
ramified towards the base, many slender leaves and abnormal or badly - 
developed, ears. 

It was only possible to obtain seed from one of these abnormal ears 
which was less aberrant than the others. The plants raised from this seed, 
although varying considerably in culm length, retained the previously 
mentioned fundamental characters. 

Crossing experiments made by the author with the varieties Baku 
(Hordeum distichon, nudum), Manchuria ( H . vulgar e pallidum), Utah Win- 
ter (H. v. p. pyramidatum) and Nepal (H. v. trifurcatum) , have shown 
that the anomalies, described and determined by the author are due to a 
Mendelian simple recessive factor. A. G. 

3.52. The Question of the Transmissibility of the Characters, Presence or 

Absence of Stringyness in the pods of Phaseolus Vulgaris . 

WELLENSIEK, S. Y. De Krfeliheid van het al of niet Bezit van “ Draad ” 
by Rassen van Phaseolus vulgaris L- Genetica, Vol. IV, No. 5-6, pp. 443-446. 
The Hague, November 1922. 

The three non-stringy varieties of Phaseolus vulgaris, Hinrich’s “ Mar- 
ble Giant ”, “ Volger ” and non stringy Chocolate-brown, were fertiliz- 
ed with pollen of the Wagenaar variety, which is decidedly stringy. 

In the F 1 the lack of stringyness is dominant, in the F z the pro- 
ctions of a monohybrid are found. G. A. 

353. Anomalies in the Transmission of the Character * 4 Colour of the 

Embryos ” in the Pea. 

BlaRINGHEM. L. Heredite anormale de la couleur dss embryons d'une 
variate de Fois (Pisum sativum. L.) Comptes Rendus des Stances de V Academic 
des Sciences , No. 13, pp. 875-879. Paris, 1922. 

In the classical experiments of Mendel the yellow colour in the em- 
bryos of Pisum sativum is dominant over the green and hence in F 2 the 
proportion is 3 yellow to 1 green. In practice results are not always so 
simple and regular. In 1913 in the case of 18 plants of the variety “ Pa- 
riser Gold ” (Pisum sativum var. axiphium) one was noted which in addition 
to 27 normal yellowish seeds produced 2 yellow-green seeds. In 1914 
the plants from the yellow and green seeds produced respectively yellow 
and green seeds. The greens were replanted in 1919 and then gave H 
plants with pale green embryos, while in 1920 out of 28 plants there were 25 
which has only green embryos (lines 911-919) while the remaining 3 (lines 
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921-923) gave respectively 17, 12 and 10 green and 5-4 and 11 yellow 
embryos respectively. 

In 1921 the experimental tests were carried out on a large scale. 
The yellow embryos of lines 921-923 gave yellow embryos, with only the 
exception of a single plant with 15 yellow and one marked with green. 
The green. descendants of the same lines were distinguished as follow's: 

921: 24 yellow; 28 green; 95 intermediate = 137 

922 ; 15 » 32 » 117 » = 164 

923 : 21 » 28 » 40 n = 88 

For the line 923 there are roughly 3 green for 1 yellow which is the 

complete reverse of the normal case. In addition other quite unexpected 
features are to be remarked. For example : a plant of line 917 gave yellow 
seeds for the 2 lower pods and green seeds for the 3 higher pods. It 
seems therefore quite impossible to trace any scheme of separation in 
the mendelian sense even after taking into account the presence of sev- 
eral independent genetic factors. 

Other students have already called attention to similar cases, White 
for the influence of climate, and ZederbauKR for the influence of age on the 
exhibition of characteristics ; young specimens which are ordinarily 
recessive tend after crossing with more adult individuals to assume the 
position of true dominants. 

In conclusion it may be stated that certain lines of Pisum sativum 
show great irregularities in the transmission of characters, irregularities 
which make necessary a strict choice of the lines to which alone they re- 
main constant. On the other hand the irregular lines provide material 
which can be utilised in the estimation of the action of the environment, 
age and the special conditions of the crossing upon the exhibition of 
characteristics. G. A. 

354. Morphological Characters Used in Flax Selection. 

BearinghEM, Iy., Ftudes sur la selection du lin. Revue de Botanique 
appliquee et d’ Agriculture Coloniale, Year 3, No. 17, pp. 3-26, hgs. 3 » 
tables 2. Paris, 1923. 

In cultivated flax ( Linum usitatissimum L.) the reproductive organs are 
arranged in the manner characteristic of self-fertilising plants, the stamens 
reach the height of the stigmata by the time the latter are almost mature 
and cover them liberally with pollen. Linum angustijolium has also 
a similar marked tendency to self-pollination. Further, when emascul- 
ated, these two species cross without difficulty, in every possible combina- 
tion and their hybrids produce fertile seed. The sexual organs mature in 
the same manner in both species. The author draws attention to the 
extreme sensibility to all mutilation shewn by the young sexual or- 
gans of the flax plant If emasculation is effected during the three days 
preceding flowering, abortion of the capsules is the almost inevitable re- 
sult, while the premature removal of the anthers arrests the development 
of the ovary. There is a critical period in the development of the flax 
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flower, which takes place about the time when the bua attains a quarter 
of its ma x i m um length. This sensibility is a function of the clima te and of 
meteorological factors. Light especially has a very strong effect ; flax 
buds even when entire and not emasculated, if bagged too early, abort 
in large numbers. The dependence of the reproductive organs upon ex- 
ternal factors appears to be acquired when the buds have attained half 
the total length they reach the morning before the flower opens. During 
the morning of that day self-fertilisation takes place, but it never lasts 
more than two hours ; the germination of the pollen grains at once 
begins and by the next morning the ovary has already assumed its glo- 
bular form. 

Upon these peculiarities in the pollination of cultivated species of 
flax rests the whole problem of the separation of pure pedigree lines. It 
is necessary to know whether the homogamy of the flaxes grown is sufficient- 
ly marked and constant in order to be sure that cross-fertilisation is 
only accidental and therefore does not affect the question of preserv- 
ing the seed. A priori it would appear not to be a matter of frequent 
occurrence. 

The flax flowers are visited by insects, hut they rarely touch the pollen 
and never collect it since their object is the nectar. Indeed, because 
nectar is their only aim, accidental cross-fertilisation is very rare in cultiv- 
ated flax plants, but the danger of its occurrence is not wholly excluded. 
The persistence of nectaries in L. usitatissimum shows that this species 
is exposed to the danger of cross-fertilisation by insects. Further, only 
selection and constant supervision of the lines can give any real guarantees 
of stability. 

The author chose as type-lines suited for studies of heredity and cross- 
ing only those forms in which the stigmata at the time the flower opened 
were thickly covered with a mass of pollen from the stamens of the 
same flower. He rejected any line having one, or two flowers bearing 
a withered or unopened anther, and also made a very minute study of 
the pollens in order to find some rule of homogeneity for subsequent 
use in fibre -flax selection based on the percentage of abortive pollen 
grains (i). 

It is well-known that plants obtained by crossing are most vigorous 
when their sexual organs are least perfect, therefore the selection of the 
flaxes with longest fibres means the choice of those with defective reprodu- 
tive organs. It may well be that the degeneration taking place in Rus- 
sian flaxes when transported to Western Europe is due to this correlation, 
since cold climates are favourable to homogamy and temperate cli- 
mates to dichogamy. 

After describing the characters of a good fibre flax, the author points 
out that these clearly depend upon stem growth, and the same line does 

(i) See L. Blaringhem Sut le polen du I,in et la d£g£n£rescence des vari£t£s cnltivert 
poor la fibre. Comptes rcndus Acad. des Sciences t Vol. 172, pp. 1603, 1921, R. November 
1921, No. 1106. (Erf.) 
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not produce fibre of the same kind every year. On the other hand, it 
must be recognised that a flax producing much tow may give a very 
low yield of industrial fibre, whereas long fibres may be obtained from a 
flax with little tow. Before begi nning selection, it is therefore necessary 
to take into account the qualities required for any given centre of 
flax-growing. 

In the problem studied by the author there are two essential and 
distinct questions to be considered : 

1) Are there any grounds for expecting that a seed of flax possess- 
ed of the required characters will be able to transmit these characters 
for a sufficient number of generations to render seed production profitab- 
le ? In other words, is the degeneracy of the Russian flaxes capable 
of being lessened or prevented ? The author has already expressed his 
opinion to the effect that Russian flaxes are mixtures of hybrids and of 
fixed lines. This he tested with one type E. G. B. K. which after culti- 
vation for 4 generations in France, remained as fixed as the most stable 
lines grown for seed production. 

Experiments made on French and foreign flaxes cultivated for fibre 
showed that each group consisted of easily separated fixed lines and hy- 
brid fines. Practically the only way in which the problem can be solved 
is by applying this knowledge to flax-growing on a large scale. 

2) Can these pure lines produce the quality of fibre required by the 
the industry after they have been grown in certain centres ? It is pro- 
bable that definite types will be found yielding excellent results in one 
or another centre, but time would be saved and pure line testing made 
easier if growers for the flax trade would confine their efforts to the se- 
lection and cultivation of only two, or three, types. 

In his search for control characters (purity of type) and selection 
characters (corresponding to the increase or decrease of a quality), the 
author has turned his attention to the colour of the flowers, the colour 
of the seed and the type of the capsules. 

a) Colour of flowers . — Miss Tine Tammes (i) has proved that as 
regards the colour and size of the petals, there are at least 8 independent 
factors which act in more or less complete correlation with the colour of 
the anthers and of the seeds. The seed colour depends partly upon a 
factor that intensifies the pink of the stamens and petals. On the other 
hand, seeds of a yellow colour incline to a greenish shade when the factor 
producing curling of the petals and a yellowish colour in the anthers is 
present. The latter characters are associated with somewhat pronounced 
abortion of the pollen, therefore the aim of selection must be to eliminate 
them. The author intends to confine his work to the selection of flaxes 
with white flowers and brown seeds. 

b) Colour of the seeds. — This furnishes a series of terms for prac- 


(1) Tine Tammes. Genetic Analyses, Schemes of Co-operation and Multiple Allelo- 
morphs, Linum usitatissimvm. Journal of Genetics, Vol. 12, pp. 19-46, 1922. 
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tical comparison. Seed-colour, however, appears to be independent of the 
other characters of the plant. Thus, although in the first test of the pur- 
ity of the seed the colour of the episperm may be taken as an indica- 
tion, it is not an infallible guide. 

c) Capsules. — A test analysis of the pure origin of fibre flaxes 
must include an examination of the capsules, if well-founded, indisput- 
able guarantees are required. This process, it is true; interferes with 
the sale of the seed, and when it is a question of selected seed, the seed- 
coat is best left until just before sowing. 

The author subsequently studies the significance in each type of the 
variation in the height of the stalks, the size of the fruit clusters, the 
length of the peduncles of the first fruits, the distance between the 
sepals of the ripe fruit, the shape of the fruits, the number of seeds 
per fruit, the relative width of the false dissepiments and the shape of 
the seeds, all of which characters were measured, or used as a basis for 
classification into different categories. 

The shape of the seeds gives accurate information in the case of 
seed-flaxes, but is of no value in that of fibre-flaxes, owing to the very 
variable percentage of aborted seeds. 

For the controlling of line purity there is one character that can 
be relied upon as marking the origin of the seed, this is the presence, 
or absence, of the small hairs bordering the edge of the false dissepiment 
turned towards the axis of the fruit. These processes are very stable 
and are nearly always independent of the other characters of the lines 
studied. Out of all the cultivated flaxes examined by the author only 
the Morocco and the white seeded varieties proved pure as regards these 
hairs, all the others showing evidence of much impurity. In order to 
preserve the purity of his varieties of flax, the grower need only take two 
precautions : he must sow the pure seed after carefullly cleaning the sacks, 
seeders, etc. , that are used, and at harvest time should clean separate- 
ly, and as far as possible on the field itself, the plants that have been 
pulled up with sufficiently ripe seed to be used for sowing. 

From 1918 to 1922, the author noted several kinds of seed-flaxes 
which proved to be qufte useless for the production of commercial fibre, 
but owing to their great regularity of growth, are types eminently suited 
for the study of the chances of cross fertilisation and the analysis of the 
characters of pollen as affected by the age of the flowers and changes of 
climate. 

The same fixity is nearly always met with in Bombay flax but some 
Lines have shown certain irregularities of growth, these are however re- 
garded by the author, as recent hybrids, although he has not yet proved 
this point. White Seeded flax grows with extreme regularity and nev- 
er produces hairs, regular growth is the best character to select for an- 
alysing fibre flaxes. 

On the other hand, the progeny of fibre-flaxes show great irregularity; 
only in the lot E. B. G. R. are hairs always present together with 
true homogeneity in the pollen and the maturation of the fruits. 

R. D. 
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355 , Selection of Coconuts. 

Jack, H. W. (Economic Botanist, Department of Agriculture, F. M, S. 
and S. S.). Malayan Agricultural Journal , Vol. X, No. 5, pp. 122-127. 
Kuala Lumpur, 1922. 

The use of coconut oil and vegetable oils in general, have increased to 
such an extent that the quantity of copra exported from the Federated 
Malay States has grown from 16 404 piculs (1 picul — 133 lb. apx.) in 1904, 
to 419 98S piculs in 1920. The importance of increasing the yield per tree 
is evident and selection and breeding experiments have been started in 
South India, the Philippines, Java and the Federated Malay States. The 
chief character of economic importance is that of copra production, and 
the number of nuts given by a tree is not a reliable index, owing to the 
variation in size of the nuts, thickness of meat, etc. 

A study was made of 453 trees and it was found that the yield of nuts 
per annum varied from 7 to 180 ; also, selected nuts were planted in half- 
acre test plots and there are indications that at least 10 % of the daugh- 
ter trees do not come true to type. 

It is suggested that 40 acre blocks in the best areas of estates should 
be chosen for selection of seed nuts, and that all trees in that block should 
be numbered and the yield in nuts recorded. The amounts of dry copra 
from the nuts of each tree should then be ascertained. Note should be made 
of the environment of the best trees as they may be in favoured situations. 
It should be possible to find in a block of 40 acres, 100 trees yielding fully 
no nuts per annum. The production of pure strains of coconuts has recently 
been undertaken by the Department of Agriculture. The type of nut to 
select appears to be a medium sized, round coconut. 

The Chemical Division has carried out experiments with a view to the 
selection of types of nuts by means of the quality of the contained oil, but 
results do not show that the oils obtained from the different types vary to 
any appreciable degree. 

The Botanical Division has collected seed-nuts from 18 local varieties 
and has imported seednuts from Borneo, Java, Ceylon, Seychelles, South 
India, Cocos Islands, Panama, Burma and Madagascar. These have been 
planted in the Government Experimental Coconut Estate, which, it is 
hoped will able to do much during the next few years to solve some of the 
the problems connected with this crop. W. S. G. 

356. Chestnut Hybrids ( Castanea japonica x C. americana), 

DeteERSEN, J. a. and Ruth, W. A. An Orchard of Chestnut Hybrids. 
The Journal of Heredity, Vol. XIII, No. 7, pp. 305-310, figs. 5. Washington, 
July, 1923. 

The authors give a description of the Japanese chestnut Castanea 
'japonica and the American chestnut (C. americana) respectively, as well as 
of the hybrids resulting from a cross between the two species. 

The J apanese chestnut has the advantage of bearing large fruits that 
are easily separated from the cupule which is relatively small; further 
it is resistant to the weevil {Balalinus sp.), and flowers and ripens its 
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fruit early. The nuts have fewer prickles and are of a better colour than 
those of the American chestnut. 

C. Americana bears three small nuts in each cupule to which they 
adhere tightly. They are less attractive in colour, but have thinner 
skins and the cupule has more prickles. The quality of the pulp is 
finer. The tree grows rapidly and vigorously whereas C. japonica has 
a habit resembling that of a fruit-tree. 

The objects of the cross were to unite in a single type the good quali- 
ties of both parents and to eliminate the negative characters. 

In the F 3 , three plants were obtained called Blair, Boon and Riehl. 
The first two produced three chestnuts in each cupule (like their Amer- 
ican parent) hut the cupule of the third only contained one well-develop- 
ed nut, the two others having remained small and abortive. 

In vigour of growth, productivity and early bearing (at the fourth 
or fifth year), the hybrids were clearly superior to both their parents. 

Of the three F t individuals, "Boon” took the first place for vigour, 
early bearing, and the quality and quantity of the crop. From it En- 
dicott obtained 175 seed plants hoping that thus would produce a stock 
of equally valuable trees. 

The results of the F 2 were quite different from what had been ex- 
pected. Owing to segregation, the hybrids were far from homogeneous, 
some trees 14 years of age only reached the height of 2 % metres, while 
others in their neighbourhood grew to 7 metres. Further, none of the 
F a hybrids were as vigorous, fertile and productive as those of the F t . 
They did not bear fruit until between the fifth and eighth year. The 
chestnuts ripened from the beginning of September until the middle of 
October with individual variations forming a series of intermediate values 
connecting the extreme parental types. 

The size of the fruits also offered clear proof of segregation ; the Boon 
chestnuts were intermediate between those of the two parents, whereas 
F 2 some of the trees bore fruits as small as those of the American Chestnut, 
while others produced fine large nuts like C. japonicum, all the inter- 
mediate dimensions being also represented. Similar variations were also 
observed in the case of the prickles and other characters. 

The behaviour of the F 2 suggests the possibility of multiple factors 
being concerned in the transmission of the characters in question. 

An attempt was made to propagate vegetatively (by means of graft- 
ing) the valuable properties of the F 1( it, however, proved unsuccessful, 
as the grafts did not take. G. A. 

Seeds. 

357. Physiological Studies on the Action of Formaldehyde on Wheat 

Atwood, W. M. (Oregon Experiment Station). The Botanical Gazette, 
Vol. XXIV, No. 3, pp. 233-263, figs. 12, bibliography of 58 works. Chi- 
cago, 111., 1922. 

Hitherto, the injurious action of formaldehyde has been estimated 
from the results of germination tests, but these are probably not suffi- 
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cient evidence, for as Stephens has found, the vitality of the seeds is 
lowered, therefore though they may germinate, they will produce less 
vigorous plants. The author has consequently carried out some direct 
tests for the purpose of determining, not only the germinative capacity 
of seeds treated with formaldehyde, but also the effect of the latter upon 
the respiration and the diastatic and catalytic action of the plant. In 
these experiments, commercial formalin containing 40 % (or more ac- 
curately, 39.3 %) in volume of gaseous formaldehyde was used. The 
dilutions that will be mentioned all refer to this solution. 

Germinating capacity. — Formalin diluted to 1 : 320 was allowed to 
act for a time' varying from 5 to 300 minutes, after which the seeds were 
placed to germinate on damp blotting-paper, or planted in the ground ; 
in the latter case, a certain number were kept in the laboratory. Nearly 
all the seeds on the blotting paper germinated, but a larger or smaller 
number of those planted in the ground perished, especially when the form- 
aldehyde treatment was prolonged beyond 30 minutes ; the toxic action 
was more marked in the seeds that had been planted out-of-doors than in 
the case of those kept in the laboratory Oats had already been re- 
ported by Cranefield to behave in the same way ; this was sub- 
sequently confirmed. Warden gives the following explanation of the 
greater mortality among the seedlings growing out-of-doors. The form- 
aldehyde injures the hypocotyl, which has difficulty in overcoming 
the resistance of the soil, therefore the seedlings growing in the ground 
die very easily. Other experiments have been made in which the con- 
centration of the formalin varied from 1 : 320 to I : 40 ; the length of treat- 
ment being in every case 10 minutes, and the temperature 20° C. A ra- 
pid fall in germinating capacity was observed as soon as the concentra- 
tion was higher than 1 : 160. 

The author has also experimented with the polymers of formaldehyde, 
substances easily obtained by the action of low temperatures, concentra- 
tion, or drying. These compounds have not yet been individualised and 
pass under the generic name of paraformaldehydes. An unsuccessul 
attempt was made to hinder their formation. Spraying with paraformal- 
dehyde has proved to be extremely injurious, more than 90 % of the seeds 
having been killed by this means, a result confirming the previous ob- 
servations of Coons and McKinney and of Miss Hurd 

Permeability. — This was ascertained by the author who fixed some 
isolated seeds at the bottom of test-tubes (using glue for the purpose) 
and filled the tubes with a formalin solution. After 3-4 days, the pro- 
jecting part of the seed was cut off and treated with Sciiryver's formal- 
dehyde reagent. The formalin w r as found to penetrate into the seed 
when the concentration was sufficiently high e. g. 1:8. 

The author has also carried out an indirect test based on the work 
of Brown, who demonstrated that the seeds immersed in a solution be- 
have differently according to whether their integument is permeable or 
semi-permeable, that is, whether the solution can, or cannot, reach the 
seed itself. Thus, when the external osmotic pressure is less than the 
internal ostnotic pressure, and the seed has a permeable integutnent, 
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the seed continues to imbibe the solution slowly, until an equilibrium 
between the two osmotic forces is reached, and therefore its weight under- 
goes no alteration. If on the other hand, the integument allows the sub- 
stances in solution to pass through it, the increase in weight is rapid and 
the curve denoting it quickly becomes flattened. If pure water is sub- 
stituted for the solution, the seed only loses some of its weight when the 
integument is permeable ; in this manner, an inversion of the curve is 
produced. This characteristic behaviour is shown by seeds of wheat in the 
presence of formaldehyde as can be seen by reference to Fig. 80 which gives 
the results of a test carried out in triplicate, with a i : 8 formalin solution 
on samples of 3.5 gm. for 292 hours. The inversions of the two curves de- 
note the passage of the seeds from formalin solution into water and vice- 

versa. This test 
shows that formal- 
dehyde does penetra- 
te into wheat grains, 
although slowly and 
with difficulty. The 
permeability of wheat 
grain by formalde- 
hyde acquires a spe- 
cial significance in 
the light of the re- 
searches of Collins, 
which prove that the 
substances in solu- 
tion are diffused wi- 
thin the seed through 
the embryo ; this ex- 
plains the consider- 
able injury produced, 
even when the pene- 
tration is slow and 
difficult. 

Diastasic activity. — The author has studied the action of formalde- 
hyde on the saccharification of soluble starch effected by the diastasic 
ferment (diastase Merck) . All the experiments were in duplicate ; the 
heights of the colums give the amount of starch still undigested 
after 1 % hour at 40° C. It is found that pure formalin (at 1 : I 
and 1 : 10) completely arrests digestion and neutralises the action of 
diastase. At lower concentrations, formalin onfy hinders sacchar- 
ification, as has been shown from the fact that the operation took place, 
after 65-6 hours, in almost all the tubes. 

The author has conducted other experiments directly on seeds. These 
were treated with formalin at different concentrations (from 1 : 320 to 
1 : 80). The seeds were left to drain for 2 hours in a current of hot air, 
dried, ground and extracted. The extract obtained was added in amounts 
varying from 5 to 20 cm 3 , to soluble starch. After an hour, the digestion 
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Fig. 80. — Variation of weight of seed wheat plunged 
altera tively in water and in 1 : 8 formalin. 
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was seen to be more or less retarded, as compared with the controls (ex- 
tract of seeds immersed in water) in which the process was already complete. 
The arresting action was especially noticeable in the case of strong con- 
centrations. 

Respiratory activity. — Respiratory exchange is a fundamental vital 
process, for which reason the author has made it the subject of many 
careful investigations. These he carried out according to the usual meth- 
ods, on 160 lots of seeds some being placed in water and others in form- 
alin solutions of various concentrations for 10 minutes. The carbon 
dioxide was estimated with barium hydrate. The experiment lasted for 
some hours. 

It was found that the respiratory activity of the latter seeds was 
considerably reduced, as compared with that of the controls, when the 
concentration of the formalin used was 1 : 80, but while the depressing 
influence was still noticeable down to 1 : 320, it practically ceased at con 
centrations of 1 : 400 and 1 , 1000 ; therefore the 1 : 320 solution commonly 
used is very near the innocuous limit. Owing to the excessive growth 
of Rhizopus due to the hot, dry air of the respirometer, the author was 
unable to extend liis experiments to the seedlings. 

Oxydasing capacity. — Formaldehyde reduced the capacity of the 
seeds for liberating the oxygen present in oxygenated water. This is 
well shown in a graph, where the heights of the columns give the cc. of 
oxygen liberated by extracts of the seeds at 28° C. When the correction 
for pressure is made, and the weight of the seeds is reckoned at 1 gm., 
the various lots are found to behave almost identically. 

These researches show that formalin in the usual concentration of 
1 : 320 only slightly reduces the germinating capacity of wheat seeds 
but it perceptibly hinders their diastasic power, depresses respiratory 
exchange, and hinder their catalytic action. It is probable that the sum 
of its effects, is to reduce vitality, even in the seeds that retain their power 
of germination. 

It would be well to extend these experiments to the above mentioned 
proteolytic processes, and to determine the effect of the immunising treat- 
ment and subsequent washing proposed by Brown and Hurd as the best 
means of preserving the physiological activity of seeds dressed with 
formaldehyde and of militating against the injurious effects of this 
treatment. L. V. 

358. Modem Seed Testing : The New Zealand Official Seed Station. 

Boy, N. R. {Biological laboratory, Wellington). The New Zealand 
Journal of Agriculture, Vol. XXVI, No. 2, pp. 65-72. Wellington, 1923. 

The author mentions the work carried out at the principal seed sta- 
tions throughout the world with special reference to the two leading sta- 
tions at Zurich and Copenhagen. This is followed by a detailed descrip- 
tion of the system adopted in New Zealand by the Official Seed Station 
in collaboration with the Biological Laboratory of the Department of Agri- 
culture. Two recognised methods have been tried, the Continental and 
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the Irish but up to the present the latter method has been found more 
economical and practicable. 

Germination tests are made in 3 specially constructed germinators : 

1) the all-metal water bath type (enclosed on all sides by a water 
jacket), used for the testing of more difficult seeds such as rye grass cocks- 
foot, dogstail and fescue ; 2) the glass wooden-frame type for all clovers, 
crucifereae, cereals, peas and vegetables ; 3) the small water bath type, for 
paspalum, Poa species, etc. where a high temperature is required. With 
the exception of paspalum, and Poa species (95 0 to 65° F) cereals at or- 
dinary room temperatures and peas 75 0 to 6o° F, all seeds are germinated 
at a temperature from 85° to 65° F subsequently rising to 85° for 8 hours, 
and then the temperature lowered to 65° for the remaining 16 hours. 

Peas and beans are soaked in water for 16 hours before placing in 
the germinator, damp sawdust being used for the beans. Four counts 
are made of each sample, the intervals allowed vary according to the class 
of seed under test ; the number germinated is entered on the record card. 

In the purity analysis the percentage of extraneous seeds is given 
by weight. 

After the second germination count, a report is forwarded to the send- 
er of the seeds stating the average germination after a specified number 
of days, and the percentage of impurities. This facilitates discrimination 
as to the ultimate value of the species and the interim report also gives a 
good indication of the vitality of the type. The final report at the close 
of the testing period registers the intermediate and final germination, 
each after a certain fixed number of days, and in the case of purity tests, 
the percentage of extraneous seeds and a complete list of the impurities. 

Any peculiarity noted about the sample, such as the presence of 
mites, etc. is also reported, allowances are also made for hard seed coats 
common with clover seeds. 

In addition to germination and purity tests, research is being made 
relative to seed storage, loss of vitality and improved methods of testing. 

M. Iy. Y. 


bibliographical notes . 

359. Eredia Filippo. L,a’s£cheresse en Itafie pendant l'annee 1921 (The Drought 
in Italy during 1921). Comptes rendus des stances de VAcademie des scien- 
ces, Vol. 176, No. 6, pp. 402-404. Paris, 1923. 

D. V. S. 

30 °- HamEd, Mahmod (Inspector, Physical Department, Cairo). Experiments 
with Evaporimeters. Cairo Scientific Journal , Vol. XI, No. 108, pp. 10-14, 
figs. 2. Cairo, 1923. 

The Piehe and Wild evaporimeters are described, and details given 
of experiments carried out to ascertain the influence of edge evaporation 
On the accuracy of results. W. S. G. 
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361. HSNPFICK, J. (University of Aberdeen). Fertilisers before and after the 
War- Reprinted from Transactions of the Highland and Agricultural 
Society of Scotland , p. 22. Edinburgh, 1922. 

Professor Hendrick reviews the position of the fertiliser industry from 
the year 1840 to the present time. He alludes to the dye and drug 
industries and points out that these do not give employment to more than 
a fraction of the labour required in the manufacture of fertilisers. Atten- 
tion is drawn to the importance of the synthetic process for fixation of 
nitrogen. He considers that owing to competition amongst producers 
fertilisers will be cheap, also, that the variety is now greater than before 
and in consequence the farmer requires more knowledge respecting fertil- 
isers and their uses. W. S. G. 

362. Gilchrist, P. S., Trend of Modem Fertiliser Plant Construction. In- 
dustrial and Engineering Chemistry, Vol. 15, No. 1, pp. 86-87. Washing- 
ton, 1923* 

A detailed description of the construction and manipulation of a 
modern fertiliser plant. D. V. S. 

363. BAivY, E. E. C. (Liverpool University). The Growth of Plants. Chemistry 
and Industry , Vol. 42, No. ii, pp. 256-258. London, 1923. 

Discussion relative to plant growth and the influence of light on the 
chemical reactions. D. V. S. 

364. Wodarz, K. (Aus dem Agrikulturchemischen und Bacteriologischen 
Institut der Schlesischen Friedrich- Wilhelm. UniversitSt zur Breslau). 
Changes in Beetroots and Beetroot Leaves when Stored in the Field. 
Untersuchimgen zur Frage der Umsetzungen in auf dem Felde lagerden 
Rubenblatter und Kopfen. Zeitschrifi des Vereins der Deutschen Zucher - 
Industrie No. 804, pp. 2-27, bibliography of 24 works. Berlin, 1923. 

An account of chemical investigations on the changes taking place 
in beetroot leaves and roots when stored on the field. D. V. S. 

3 6 5 - LESage, P. Action comparee de la svlvinite et de ses composants sur 
les premiers d£veloppements de plantes. — Comptes Rendu s de VAcaddmie 
des Sciences , Vol. 175, n. 25, pp. 992-995. Paris, 1922. 

Comparative experiments on the action of sylvinite and its compo- 
nents on the early of plant growth. Hr. S. 

366. Charlton, J. {Agricultural Chemist, Burma). The Determination of 
Prussic Acid in Burma ( Phaseolus lunatus). Bulletins Issued by the 
Agricultural Research Institute, Pusa, Bulletin No. 140, pp. 1-7* Calcutta, 

1923. 

The author gives the prussic acid content of Burma beans ( Phaseolus 
lunatus). H. V. S- 
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367. Boerner, E G. (In charge of Grain Investigations) and Ropes, E. H, 
(Specialist in Grain Investigations). The Test Weight of Grain: a 
simple method of determining the accuracy of the testing apparatus. 
Bulletin No. 1065, United States Department of Agriculture, p. 13, 
figs. 8. Washington, 1922. 

The “ test weight per bushel " is one of the chief factors in the grad- 
ing of grain, hence it is essential that the “ test weight 0 be accurately 
determined. 

The authors describe the apparatus required for taking the test weight 
per bushel (1) also, variations and special points to observe in making 
correct weight-bushel tests. Methods are given for the determination of 
the accuracy of the test kettle and the sensitiveness of the beam of the 
balance. A table of equivalents is given and its use explained. 

W. S. G. 


CROPS OF TEMPERATE AND TROPICAE COUNTRIES 

(including forestry). 


SYNTHETIC ARTICLES. 

368. Crops and Vegetable Products in Kenya and Uganda, 

Gray, W. S. Technical Adviser, International Institute of Agriculture , 
Rome. (2) 

The countries of Kenya and Uganda He immediately below the Equa- 
tor but the climate is far from being uniformerly tropical owing to 
the contour of this part of Africa. The land rises more ar less stead- 
ily from the coast to the highlands, where on the western side of the 
Great Rift Valley the Mau escarpment attains an altitude of 9000 feet 
and then falls somewhat rapidly to 3600 feet on the shores of Victoria 
Nyanza and more slowly in passing from the south to the north of Uganda. 
As a result of this conformation the dimate varies from purely tropical 
on the coast to almost that of a fine Engfish summer in the extensive 
highland areas which are healthy and suitable for European settlers* 

The annual rainfall varies from 25 to 75 inches according to the 
district and there are two rainy* seasons, with the result that in many 

(1) See B. 1917, No. 271. (Ed.) 

(2) The material for this article was obtained during the author’s residence in East 
Africa and as a result of visits to plantations and farms, supplemented by information 
from official sources. (Ed.) 
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parts of the country two crops can be harvested in one year from the 
same land. 

There is probably a sufficiency of native labour but in Kenya. most 
of the tribes are rather unintelligent and the average native dislikes any 
form of continuous labour ; hence a great deal of time is wasted in teach- 
ing new boys the rudiments of agriculture. These remarks apply to 
a much less degree in Uganda where the natives are generally of a 
higher type. 

The question of environment and climate in relation to the de- 
velopment and yield of cultivated plants is now being studied by many 
investigators, and if the best results are to be obtained there must 
be a practical application by way of selection of the crops most suited 
to the weather and soil conditions of the particular district ; for in- 
stance, flax is practically confined to the highlands of Kenya where there 
are deep, well drained soils and a heavy and well distributed rainfall 
may be expected. On the other hand the coconut palm is limited to 
the coastal belt and maize will thrive under widely differing conditions 
of climate and soil. 

Fibre crops : Cotton . — This crop is very largely grown in Uganda 
at altitudes below 4000 ft. and in districts where the difference between 
day and night temperatures are not too strongly marked. Owing to 
waterways and excellent roads internal transport is good, but at pre- 
sent the only outlet to the coast is by the Uganda Railway, a single track 
which is inadequate for the expansion of commerce until improvements 
are effected. This fact has a direct bearing on the development of all 
crops as there is often great delay of goods in transit and no certainty 
that products will reach the European markets promptly. Until means 
of transport are improved no great extension of the area under cotton 
can be expected. The best soils are deep, light, reddish loams with 
gravel subsoils. Host of the so-called black cotton soils are too retentive 
of moisture and are generally situated in areas where drainage is diffi- 
cult. The varieties grown belong to the American long staple type, 
such as Allen, Sunflower and Kyasaland, the latter having been accli- 
matised in Nyasaland and introduced into Uganda a few years ago. 

Almost the whole of Uganda under 4000 feet is suitable for cotton- 
growing but the soils are patchy, and large, homogeneous areas are dif- 
ficult to find. Parts of the Buganda Eastern and Northern Provinces 
may be regarded as the most suitable districts ; the Eastern Province 
has the additional advantage of water transport on Takes Kioga and 
Kwania. There is a considerable population and the native appears 
to have taken up cotton-growing seriously, but needs encourage- 
ment and instruction by the Government in modern methods of cul- 
tivation. 

Cotton is grown exclusively by natives in small plots of % to 1 acre 
and the product is sold in the public markets or to the ginneries, 
The yield is less than 300 lb. per acre, which is not satisfactory as on 
Government plantations under better methods of cultivation, over 400 lb. 
are obtained. The figures given below show the yields in 1921 from 
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one of the Experimental Farms under the control of the Department 
of Agriculture : — 

Yield Staple 


Var. Allen (No. 14 ) 445 lb lint per acre 1 % inch 

Var. Sunflower 458 • - - ■ *%. ■ 

Var. Allen 494 > • ■ * * 7 u • 


There are two seed Selection Stations in the Protectorate and a 
great deal of work is being done in connection with seed control and dis- 
tribution and the instruction of the natives in modern agricultural 
methods. 

The seed is sown and the young plants thinned out to a distance 
of about two feet. Planting takes place in the Eastern Province dur- 
ing June and July and picking begins in November. Picking is not well 
done by the natives generally : small pieces of broken leaf are gather- 
ed with the cotton and are very difficult to remove in ginning. 

The crop does not offer much attraction to the white planter ow- 
ing to the difficulty of obtaining and keeping up a sufficient supply of 
labour, in a country where the natives do not care for any permanent 
and continuous form of employment. No European could live on the 
proceeds from small plots, but would have to take up large areas, in which 
case the danger of outbreaks from pests and diseases would be consider- 
able. Complaint is made as to taxation and the unrestricted granting 
of ginnery sites in districts already well served, the result being that 
ginneries are unable to work at their maximum capacity and therefore 
economically. A cheap form of power for ginning factories is obtained 
by distillation of cotton-seed and the production of power gas. In 
Egypt roller-gins are exclusively employed and turn out better quality 
lint, but in countries like Uganda where labour is less skilled saw gins 
find many advocates, as they are easy to keep in order, less costly for 
maintenance and give a much larger output. The average weight of 
a cotton bale in Uganda is 400 lb. and density 30 lb. per cubic foot. 

As regards prospects of largely increased areas under cotton in Ug- 
anda, Kenya Colony and Tanganyka Territory, such increase will undoubt- 
edly come, but it will be slow owing to the necessity for instructing 
the native in methods for cultivation, especially in Kenya and Tanganika. 
It has been suggested that the white settler in Tanganika Territory should 
grow his own cotton, but of reasons given above such a policy would 
be very hazardous, although the country has large areas suitable for the 
crop. There is an excellent district In the Kavirondo country of Kenya 
where soil, climate and labour are all apparently suitable for cotton 
growing. 

Flax { Linum usitatissimum) can be grown in temperate and sub- 
tropical countries but during the period of growth the temperature and 
rainfall conditions should not vary too widely or the plants will develop 
irregularly and the quality of the fibre will be affected. In Kenya 
chere were in 1922 over 20 000 acres under flax and there are in the high- 
lands large areas at altitudes of from 6000 to 800O ft. where the soil is 
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deep and well-drained and climatic conditions suitable. The chief rainy 
season is from April to June and the lesser rains occur from September 
to November with a total fall of 50 to 80 inches, which makes it pos- 
sible to pull two crops of flax in one year, and also extends the retting 
period over about seven months. A common fault with new settlers ow- 
ing to their lack of agricultural knowledge, is to sow flax on newly-brok- 
en, badly cultivated land, and often they wiU not take advice, with the 
result that they obtain very uneven crops of low actual value. A well 
made, even seed-bed is essential, otherwise the seed will be buried at 
different depths, growth will be unequal and the resulting fibre will not 
be uniform. The selection of seed is a matter of great importance and 
only the best fibre strains should be bought ; there is a quantity of seed 
in the country which is suitable for seed production only and not for fibre, 
and settlers would be well-advised to communicate with the Depart- 
ment of Agriculture before making local purchases. Seed imported from 
Europe is often found on arrival to have lost germinating power. The 
writer had occasion to test over 600 bags of flax seed which before leav- 
ing England had a germination capacity of 96 %, but soon after arri- 
val in Africa was found to average 55 % only, with variations of from 
89 % to 7 %. The matter was investigated and experiments indicated 
that in addition to the effects of heat or damp in transit, pressure is an 
important factor to be taken into account ; this pressure is consider- 
able in the case of bags lying under a heavy cargo in the lower part 
of the hold of a ship. Only very rough experiments could be car- 
ried out but the results led to the suggestion that all seed exported 
for sowing purposes should be packed in barrels instead of bags, as in 
this way the seed would be protected from both pressure and damp. 
A good sample should be plump and fairly uniform in colour and size. 
As regards the sowing itself, a drill is probably best but excellent re- 
sults are obtained with the “fiddle ”, provided that the land is rolled 
before and after sowing. The young plant appears above-ground in 5 
or 6 days and the flax is ready for pulling in about 4 y 2 months. The quan- 
tity of seed required varies according to soil and climate, but about 
85 lb. per acre with seed of 95 % germination was found to be correct 
at an altitude of 7000 feet. Ill Ireland, flax is pulled when green, but 
in Kenya a loss of fibre will result if harvesting takes place at such an early 
stage. Water-retting has not hitherto proved very successful in East 
Africa, probably because many of the upland waters contain iron, which 
would be unfavourable to bacterial action. Dew-retting is usually pre- 
ferred and is carried on during the rainy months, the process occupying 
about 20 days ; long exposure to the sun lowers quality and gives 
the flax a reddish colour. African natives when trained make fairly 
good scutchers but as they will rarely work continuously for more 
than a few months, it is difficult to keep a factory supplied with 
skilled boys. 

The yield is low when compared with that of Europe and the ra- 
tio of tow to flax is high, probably owing to inferior cultivation and lack 
of good scutchers and also to the effects of the tropical sun on the ret* 
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ting straw. The following figures show the yield from crops grown in 
1920 and 1921 which came under the writer's notice: — 

Flax Fibre =. 2.45 cwt. pet acre 

Flax Tow *= 1,23 » » » 

The ratio of 2 : 1 compares favourably with that usually obtained 
in Hast Africa where the yield of tow is often equal to that of flax. The 
grade of the fibre is medium and the grade of the tow is high as a rule. 

Contrary to experience in England the writer found, as a result of 
some experiments that phosphates had a marked effect on the crop, 
probably owing to a deficiency of this constituent in the soil. 

The following diseases are net with : — 

1) “Yellowing” or “Browning”. Asterocystis radicis, which at- 
tacks young plants. The stems and leaves turn yellow and then brown 
and the plants have a scorched appearance. When small patches are 
noticed they should be burned at once, and if larger areas are affected 
flax should not be grown on that land for some years. 

2) “ Wilt ” — due to Fusarium lint. Seed may be treated with 
a weak solution of formalin (1 : 300) in order to kill any spores, hand 
which is affected with wilt should be abandoned for flax growing. 

When estimating the quality of a sample of flax the following points 
should be noted: Colour and uniformity, weight, length, silkiness and fine- 
ness and general cleanliness. The appointement by the Government 
of official graders was a step in the right direction, as it is essential to 
standardise a product if the best market prices are to be obtained. It 
is greatly to be regretted that owing to the necessity for economy on the 
part of the Government this grading is to be discontinued, as complaints 
have been made as to the want of uniformity in Kenya flax consignments, 
which such a system would soon remedy. 

Oil Extraction. — Comparatively little use is made of a large pro- 
portion of the flax seed, apart from that required for sowing, on account 
of the high cost of transport and the absence of large oils mills in the 
country. Such mills must be on a sufficiently large scale to allow of 
economical management and should then prove to be a profitable in- 
vestment. To ensure success the interests of the grower of the seed and 
the owner of the mill must be identical and a cooperatively owned mill 
would be a very effective means to this end. Both Kenya and Uganda 
produce a great variety of oils-seeds, including sim-sim (Sesamum) ground- 
nuts (Arachis) and the castor-oil plant ( Ricinus sp.) which grows wild 
in many parts. 

The yield of oil depends upon the seed and also upon the method 
of extraction which in the case of linseed is as follows : — 

Extraction by Solvents about 32 % of weight of seed 

• ■ Hot Press method * 27 % » * *» 

» b Cold » > » 20 % » » »» 

The Hot Press method would probably be the most suitable as the 
solvent process requires the use of volatile and expensive liquids such 
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as ether and a technical stag. If a convenient unit be taken such as 
5000 acres under flax grown for fibre, after allowing for seed require- 
ments, the yield would be somewhat as under : — 

5000 acres flax yield 1000 tons linseed 

1000 tons linseed » 270 • oil 

and residue of cattle cake 700 » 

If the flax were grown for seed only and a seed variety chosen, the 
yield would be at least double and the output of oil ad cake would be 
in proportion. Further, the same mill could be adapted for the expres- 
sion of oil from seeds other than flax seed, and lubricating oils might 
be manufactured, in which case the Uganda Railway would be ail im- 
portant local customer. 

Sisal ( Agave sisalana). — Sisal hemp cultivation has proved to 
be one of the most successful of Kenya's industries and in 1920 it was 
grown on more than 30 000 acres. 

Sisal is often considered to be a crop for poor dry land, and some 
of the finest fibre is produced near Mombasa on rough, stony soil which 
appears to consist of little more than sand and coral, however, when 
grown on better soil in the highlands the yield is heavier and labour 
is also cheaper, thus counterbalancing the increased cost of transport 
to the coast. 

Sisal cannot be grown economically on a small scale owing to the 
cost of factory and plant, and in the selection of land consideration 
must be given to configuration, as tramways are usually laid for trans- 
port purposes ; a good supply of water is also necessary for washing 
the fibre. The plant begins to give a return in from three to four years, 
after which leaves may continue to be cut for three years, during which 
time the yield should be about 1 ton of fibre per acre per annum. 

The fibre is separated by crushing and scraping the leaves in a ma- 
chine soon after cutting ; the fibre is then well washed and dried in the 
open air. The fibres are from 3 y 2 ft. to 5 ft. in length and are yellow- 
white in colour and rather harsh to the touch. It is similar but infe- 
rior to Manilla hemp for rope making, but has many other uses and will 
probably maintain its position as one of the most important of all fibre 
plants. 

Food and other crops : Coffee ( Coffea arabica). — This crop 
occupies about 12 000 acres in Uganda and over 30 000 in Kenya, of which 
one half are in the Kikuyu district near Nairobi. One variety called 
“ Nandi coffee ” is found wild in the highlands. Coffee thrives at altitudes 
of from 4000 to 6500 feet, and on a variety of soils, provided that they 
are well drained. Forest land is generally suitable for plantations as the 
soil is often deep and rich and contains a high percentage of organic 
matter, which retains moisture, an important point in the case of a shallow 
rooted crop such as coffee. 

Adequate capital is essential for coffee planting as there is practic- 
ally no return until the fourth or fifth year, by which time not less than 
£15-220 per acre will have been expended. 
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The selection of good seed is important as the shrubs bear for 40 
or 50 years and carelessness in this respect will reduce profits over a 
long period. 

The seeds germinate in about six weeks and the young seedlings 
should be ready for transplanting in from twelve to fifteen months ; 
the distance between the plants depends on various conditions but 8x8 
feet is usual, in which case about 600 plants will be required per acre. 
There are many small, but important details in connection with planting 
ont for which the novice should get expert advice and assistance, among 
these are making the holes, preparing and filling in the soil, protection 
of the plants against cutworms, etc. Coffee shrubs thrive best in the 
shade of trees ; the selection of the species will depend upon the locality 
but Grevillea robusta, a leguminous tree and a quick grower, is one of the 
best and can be used also as windbreak. The soil round the shrubs need 
not be kept bare, but grass is very harmful and must be destroyed. 
The fruit, or " cherry ” is borne on new wood, hence the old wood is pruned 
away ; some growers leave the top of the shrubs to form an “ umbrella " 
which acts as a protection from hail. The yield per acre may be from 
5 to 10 cwt., or even more, according to soil, altitude and season. After 
picking, the pulp is removed from the " cherries " by a simple machine 
and the “ parchment coffee ** is left for about eighteen hours to ferment 
in order to facilitate the removal of the mucilage which adheres to the 
berries. The berries are then washed and dried in the sun or in a mechan- 
ical dryer. The product is at this stage known as " parchment coffee ", 
as each berry is still covered by a thin, tough, parchment like skin. The 
crop can be exported in this form, or sent to a curing factory to be peeled 
and polished by machinery. Whenever possible the coffee should be 
graded by an expert as in this way a higher price will be obtained on the 
Iyondon market. It is probable that in the future the estates will be 
grouped together in the form of Companies, which would tend to stand- 
ardise the product and place the industry in a stronger position. 

Sugar Cane. — This crop has been grown on a small scale only 
up to the present time, but developments are now taking place and in 
the vicinity of Kisumu a considerable area is being planted with cane, 
and there is every prospect of the establishment of a large industry 
in the near future. The Uba and striped Bamboo varieties seem to be 
the most successful but more experimental work is necessary in order to 
decide which varieties are best suited to the country. It has been shown 
that cane grown on high land is richer in sugar but lower in tonnage 
than that gTown on low land. Fertilisers increase the tonnage but do 
not affect the sucrose content of the cane. The manufacture of com- 
mercial alcohol from molasses would form a valuable by-product industry. 
Ether is obtained from alcohol by distillation with sulphuric acid, and 
motor spirit, for which there would be a local market, consists mainly 
of a mixture of denatured alcohol and ether. 

Maize is the most widely cultivated crop as it will grow under vari- 
ous climatic conditions and on almost all soils except clays. The crop 
will give a return in about four months at lower levels, but requires six 
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to seven months to mature at a height of 7000 ft. which is therefore about 
the limit for profitable cultivation. The yield varies from 40 up to even 
80 bushels per acre. Maize is grown both by the native and the white 
settler and is the only cereal usually given to horses or cattle ; when ground 
it is known as “ posho ” and forms the staple food of the native. The 
white, flat varieties yield heavier crops than the round, yellow maize. 
The crop is easy and inexpensive to grow as the native understands its 
cultivation and there would be a large export trade if it were not for 
heavy railway rates. To obtain the best market prices consignments 
should be large, not less than 100 tons of the same grade, in fact, a whole 
cargo of bulk grain on charter would get an advantage as it could be 
diverted to any port. Kenya will never compete with South Africa as 
regards area under cereals, as the former country will grow many more 
valuable crops. 

Wheat has been successfully grown but only to the extent of about 
5000 acres, probably because of the liability of the plant to attacks of rust 
{Puccinia graminis), which in 1920 reduced the average yield to 3 bushels 
per acre. In 1920 also the Department of Agriculture sent the writer 
some seed wheat from two rust-resistant varieties which had been bred 
at the Kabete Experimental Station near Nairobi. One acre of each 
was grown at an altitude of 6800 feet and only a trace of rust was found, 
and a similar result was obtained the next year. The average yield would 
be about 15 bushels per acre. 

Barxey grows well and does not appear to be much attacked by 
rust, and the yield is higher than that of wheat. There should be a 
ready market in South Africa for barley, if transport could be arranged. 

Tea. — The highlands of Kenya offer conditions of rainfall and soil 
which in many respects resemble the tea districts of Ceylon. Small 
areas have been planted and the quality of the tea appears to be satisfac- 
tory. An experimental 8 acres which came under the writer's notice 
showed that the total cost from clearing the ground to the first plucking 
in the 4th year, would be about £25 per acre. The great difficulty with 
this crop would be to maintain a supply of trained and fairly* intelligent 
labour for which the African natives are not so well adapted as the 
Indian. 

Citrus Fruits are very suitable for the highlands where the soil 
is of light texture and where the rainfall is heavy. The crop can be 
grown for the expression of the juice as a beverage, or for the production 
of citric acid, or for the essential oil. A small crop may be picked in the 
third year but the bushes will not be in full bearing until they are six 
years old. The necessary acreage is small, say 50 to 75 acres, and the 
labour needed is much less than for some crops, but capital is required 
for the presses in addition to that which must be expended before the pro- 
ductive stage is reached. 

Tobacco (Nicoliana tabacum). — Some years ago the cultivation of 
tobacco was tried in Kenya but the quality of the leaf was not satisfactory 
and although a tobacco officer is on the staff of the Department of Agri- 
culture and experiments have been carried out by the Government, few 
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settlers have given attention to the crop. The plant requires a soil of open 
texture and with a high percentage of potash ; chlorine is detrimental ; 
phosphates favour early maturity and a light coloured leaf ; excess of 
nitrogen produces coarse, heavy dark leaves. The plants are grown 
from seed and transplanted when 8 to io weeks old and about five weeks 
later are topped by nipping off the flower-bud and leaving io or 12 leaves 
on the stem ; w'hen ripe the leaves are removed, tied in bundles of three 
and hung over sticks and allowed to wilt in the sun, after which they are 
taken to the drying-barn where they remain for 6 or 7 days in tempera- 
tures rising at regular intervals from 90° F to 160 0 F. A drying-barn 
of simple construction measuring 20 X 20 X 20 feet will deal with 3 y 2 
tons of wet leaf, the product of 2 acres. The dried leaves are then carefully 
stacked on a wooden floor and left for 6 or 8 weeks to ferment and 
mature ; during this stage butyric and acetic acids are produced and 
ammonia is evolved. The alkaloid content increases from 0.25 % in the 
young plant to 4 % or more when full grown. When mature the 
leaves are graded and placed in bundles or “ hands ” of 13 or 25 
leaves, ready for packing and export. 

There are many other plant products to which reference might be 
made, such as coconuts, rubber, wattle-bark and flower growing for per- 
fumes, but those already mentioned are sufficient to give some idea of the 
possibilities as regards vegetable products of the Central and East African 
parts of the British Empire. The chief requirements of these countries 
are improved means of transport, and instruction of the native in modern 
methods of agriculture. Adequate funds and facilities should be placed 
at the disposal of the Departments of Agriculture so that the resources 
of science may be brought to bear on the many problems, in the in- 
terests of increased crop production. 

369. Studies on Tobacco Cultivation and Curing in Italy. 

I. — Benincasa, M., Kentucky gigante. Un nuovo ibrido di tebaceo 
Kentucky. Bollettino Tecnico del R. Istituto Sperimentale per le coltivazioni 
dei tabacchi, Scafati {Salerno), Year XIX, Nos. 3-4, pp. 191-194, figs. 2, Sca- 
fati, 1922. 

II. — VlSiNTiNi G. Alcune cifre sulla coltivazione del tabacco e lavori 
inerenti. VIstria agricola. Year II, No. 14, Parenzo, 1922. 

III. — Quanto pud rendere il tabacco. Confronti col granturco e col 
lino. Bollettino della Cattedra Ambulante di Agricoltura per la provincia di Ber- 
gamo, Year XVII, No. 8. Bergamo, 1922. 

IV. — Donadoni, M. La nuova cura sistema Angeloni per i tabacchi tipo 
Kentucky e similari. Bollettino tecnico del R. Istituto Sperimentale per la colti- 
vazione dei Tabacchi, Scafati ( Salerno ), Year XIX, No. 2, pp. 73-80. 

V. — Donadoni, M, Sulla probabile uguaglianza di quattro percentuali 
nella cura a fuoco diretto, e a fogfie staccate del tabacco Kentucky. Ibidem, 
Nos. 3-4, pp- 205-214. 

VI. — Bernard ini, L. Sulla perdita in nicotina dei tabacchi in funzione 
deU’umidita e del calore. Ibidem, pp. 215-230, diagrams 2. 
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VH. — Novelu, N. L/industria degli essiccatori e la tabacchicoltura. 
II Giomale di Risicoltura, Vol. XIII, No. 2, pp. 18-20. VerceUi, 1923. 

I. — In 1913. Benin casa began selection work with a view to obtain- 
ing a heavy type of tobacco with a yield superior to Kentucky and its 
various hybrids of the heavier kinds, as already cultivated in Italy. He 
obtained the desired result by pollinating .a cross between " Salento ” 
and “ Krzegovina gigantea ” with pollen from the hybrid “ Salento " [Ni- 
cotiana glauca) and further selection. To the type thus obtained he gave 
the name of “ Kentucky gigante Since it produced a number of leaves 
which was excessive from the industrial standpoint, this hybrid was re- 
crossed with pure Kentucky, raised from seed from the United States. The 
new type bore larger and fewer leaves and was given the name of Kentucky 
gigante No. 2. 

This tobacco has a very high yield ; almost before the floral buds ap- 
pear, the plants have reached the height of about 2.3 m. It is suited 
to hot climates and cool, fairly heavy, fertile soils. Good “Toscani" 
cigars of the fermented type are made from the leaves. 

II. Prof. Visintini has made a series of estimates of the amount of 
labour required in tobacco cultivation. 

Planting. — In damp, loose soil without clods, 6 boys take 20 minutes 
to plant one plot of 4 rows each containing 250 plants ; that is to say, a 
boy can put in about 500 plants an hour. In half-dried lumpy soil, 
recently watered, a boy will barely reach an average of 1880 plantings 
a day. It is too much to expect that a strong, expert man will plant 8000 
seedlings, or a woman 6000 in an eight hours’ day and 5000 is a very good 
average. 

Gathering the leaves. — After a little instruction, 12 boys will gather 
886 leaves per hour of the first crop (lower leaves) and 1088 of the second. 
The return, if women are employed, is less, the average being 722 leaves 
of the second crop per woman and per hour, as their movements are hin- 
dered by the sticky leaves which cling to their garments. 

Sorting the leaves. — The largest amount of work is done with the 
leaves of the second crop of the Erzegovitia variety ; 1633 leaves being 
picked per woman, and 1175 per boy, per hour. 

Stringing the leaves. — This is a operation especially suited to strong 
young women. A clever worker will thread 6000 leaves in 8 hours, but 
the average does not exceed 5000. 

III. — From the data collected by the Brescia Travelling Professor 
of Agriculture, tobacco yields a higher gross and net return than any other 
crop. For purposes of comparison the two most profitable crops, maize, 
and flax were chosen. 

The average production per hectare for the province is as follows : 
maize 36.8 quintals, flax 4.6 quintals of retted fibre and 7.7 quintals of 
seed ; tobacco 15.3 quintals of leaves. Taking a moderate price standard 
(August 1922), the following estimates can be made ; Maize 100 lire per 
quintal, flax-fibre 480 lire per quintal, linseed 190 lire per quintal ; and 
tobacco 580 lire per quintal. Thus, the gross return per hectare for the 
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three crops is : 3680 lire from maize ; 3681 lire from flax and 8874 
lire from tobacco. 

In the case of maize, it may be reckoned that a quarter of the crop 
goes to pay for the expenses of hoeing and harvesting ; thus there remain 
276b lire for the owner who has to undertake the cost of working the ground, 
sowing and manuring. 

In the case of flax, one-third of the produce suffices to pay for har- 
vesting and handling, so that there remain about 2450 lire for the owner 
from which must be deducted the expenses of cultivation, manuring and 
sowing. 

When tobacco is grown, the cultural operations, curing and sorting 
absorb one-third of the gross value of the produce. If reckoned at one- 
half to allow for the inexperience of novices in tobacco-growing, there is 
a balance of 4437 lire per hectare from which must be subtracted the ex- 
penses of working and manuring the land, etc. The profit is even higher, 
if it is remembered that tobacco may follow the second crop of hay and 
sometimes is even planted after wheat. A further advantage is that 
though tobacco cultivation requires more labour than the other crops 
there is always a large margin of profit. 

IV. — The new curing method devised by Angeloni for tobaccos 
of a heavy type includes the following successive operations : gathering 
the leaves — yellowing — pressing — partial drying — removal of the 
veins — partial drying of the leaves after removal of the veins — mass 
fermentation. 

Yellowing is obtained by a heating process (Angeloni has improved 
upon the ordinary method) by hanging out the strings of leaves or suspend- 
ing the whole plant (“ scaffolding"). The latter method is preferable (1). 

The yellowed tobacco is passed into the cement presses where it is 
subjected to a uniform pressure for 24 hours. The leaves are then taken 
from the presses, spread out in the air to dry and then the veins are re- 
moved. The leaf fragments are again dried by being once more exposed 
to the air, or put into special desiccators and then kept for a day in the 
so-called refermentation receptacles ( panconcini ). Fermentation sets up 
in small masses that increase in volume after repeated turnings over. 
After two or three fermentations within a maximum period of 4 days, 
the required state of transformation is reached, the moisture content is 
then reduced to 25 % — slow' fermentation takes place — the tobacco is 
made up into bundles and finally worked up. 

With this system a workable product is obtained in ten days, but it 
cannot be rolled, heaves for rolling must be specially selected for the 


(1) This is confirmed by the work of Dr. L. Bernardini (sul nuovo processo Angeloni 
di eura e fermentazione dei tabaechi tipo Kentucky, Bollettino lecntco del R. Istituto Sptri- 
mentale, Scafati, Voi. XIX, Nos. 3-4, pp. 195-204, 1922), who has proved that spreading, 
out the plants has the following advantages : 1) It is not necessary to dry the veinless leaf 
after pressing, provided its moisture does not exceed 50 % ; 2) the development of the acid 
smell during fermentation and the consequent “ fried ” odour acquired in the manufacture 
are eliminated ; 3) the fermented product has more substance and therefore keeps hetter. 
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purpose and either cured by the fire process, or by some modified form of 
the AnGEEONI system. It is also necessary in tins case to prolong the 
yellowing until the leaves begin to turn a brownish colour to limit the 
pressure, and to arrest the mass fermentation at the right point. 

V. — Donadoni stated in 1912 that the weight of a tobacco of normal 
consistency i. e. a tobacco that has re-absorbed sufficient moisture after the 
curing to allow the leaves to be handled without danger of breaking, is 
very nearly the weight of the dry substance present in the same tobacco 
at the time the leaves were gathered. Afterwards, when working with 
Kentucky tobacco that had been cured after separating the leaves and by 
direct fire-heat, he found that in the average of a series of tests, the first 
of the two weights only exceeded the second by barely 0.5 % ; a difference 
that may be attributable to the loss of volatile substances during the dry- 
ing up of the specimen used for the determination of the dry matter. 

Hence it follows that : the percentage of dry substances present in 
tobacco leaves at the moment they are gathered should be the same as- 
the percentage of the same substances in cured tobacco of normal con- 
sistency ; 2) the weight of the water in cured tobacco of normal consistency 
is equal to the weight of the dry matter lost during the curing process ; 
3) the moisture percentage in cured tobacco is equal to the percentage of 
dry matter lost during the curing process. 

In the experiments he made from 1912 to 1922, the author found the 
general averages (in 12 samples) of the 4 percentages: dry substance in 
green leaves — dry matter in tobacco of normal consistency — loss of dry 
matter — moisture in cured tobacco — to be respectively : 15.49 — 15.55 
— 15.92 — 16.96 %. Owing to the inevitable errors in such calcula- 
tions, these figures may be regarded as theoretically equal, and this equal- 
ity has been intuitively sought in practice. The average moisture content 
required for tobacco of the Kentucky type at the time of packing is not 
less than 15 % which, as a general average, is the percentage of the dry 
substances contained in the same tobacco when green, and of the dry sub- 
stances lost during the curing process. In the case of the upper leaves 
of the plant, as much as 20-22 % of moisture is allowed, for it is only in 
the blades of these leaves that the amount of dry matter present at the time 
of gathering and lost during the curing reaches 20-22 %. 

VI. — Dr. Bernard in 1 has discovered among other facts that : 
1) the losses of nicotine are largest in the moistest tobacco and are higher 
in tobaccos that have been fermented instead of merely cured ; 2) the 
loss of nicotine through drying in the desiccator is almost wholly confined 
to the first 10 hours. 

VII. — Prof. Noveixi remarks that the technical institutions and 
the firms that manufacture desiccators in Italy have made continual im- 
provements in these apparatus of which there are various excellent types, 
which are in increasing demand in the Italian rice-growing district. He 
also discusses the advantages of artificial tobacco drying and calls atten- 
tion to some of the most important problems for the solution of which 
special experimental work is required. 


F. D. 
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370. The. Returns obtainable from a Cinchona Plantation In Java.(i) 

I. — BERKHOUT, A. H., De rentabiliteit eener kin aondememing . Dc 
fndische Mercuur, Year XLV, No. 40, pp. 683-684. Amsterdam, 1922. 

II. — V ORSTEL mann, J. De rentabiliteit eener kinaondemetnin g. Ibi- 
dem, Year XLV, No. 50, pp. 859-860. Amsterdam, 1922. 

III. — Verslag omtrent de Gouvernments kinaonderneming de Tjinjrorean 
( Bandoeng ) over 1920, pp. 1-56. figs. 2. Bandoeng. 

The Government of Java has obtained very satisfactory returns of 
late years from its cinchona plantations, the profits realised being as follows 
in thousands of florins : 

1917 — 1004 1920 — 1130 

1918 — 249 1921 — 1229 

1919 — 9IO 

(1 florin = I s. 33/64 d.) 

The total area under cinchona is 1454 “ bouw ” (about 1000 hectares) 
so that the annual profit per " bouw " was about 600 florins. The capital 
at the end of the year was 800 000 florins. 

The Government Authorities connected with the cinchona plantations 
have always encouraged private enterprise, so that at the present time, 
there are several plantations belonging to private owners. If cinchona 
growing had from the beginning been in the hands of private companies 
it would not, however, have been possible for Java to have obtained the 
world monopoly of cinchona that she at present possesses, and which is 
largely due to the fact that the Chamber of Deputies has not the power 
to liquidate the plantations in bad seasons. As soon as the returns reach- 
ed 120 000 florins per " bouw ”, the Government reaped the reward of their 
perseverance. On account of over-production, 1892-1896 were bad years, 
the profits obtained being V100 of those secured from 1917-1921, Many 
private plantations could not survive this crisis. After the War, many tea 
and coffee planters who were doing badly began to grow cinchona. The 
market for quinine is limited ; during the War, the demand for this drug 
greatly increased, but at present, the supply exceeds the demand. 

By reducing production, however, the planter could still get high prices. 
This reduction has been effected, not by retrenching the area under culti- 
vation, but by felling fewer cinchona trees. The remaining trees, as they 
grow, increase the future supply of quinine, so that in the event of the 
demand increasing, it can be met from these trees, whereas new plantations 
do not become profitable for 10 to 20 years. As however, it is probable that 
the demand for quinine will not increase, care must be taken not to pro- 
duce within the next few years a crisis similar to that f 1892-96. Measures 
should therefore be taken at once to avert the danger. In critical times, 
it is important for the cinchona bark to have a high quinine content. It 
may be assumed that the gathering drying, packing, transport to Amsterdam 
and sale expenses of r kg. of quinine amount to 10 cents (Dutch). When 

(1) See: J. van Breda de Haan, Cinchona Cultivation in Java, R. Nov. 1915, pp. 1531:- 
1536. { Ed .) 
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the unit (price pet percentage of sulphate of quinine per half kg.) t is 2 cents 
the return of 3 % bark wiU be 3 X 2 x 2 = 12 cents per kg., and the 

profit will amount to 2 cents. A 6 % bark gives a surplus of 6 X 2 X 2 

oents —10 cents X 14 cents, that is to say, 7 times more than a 3 % 

the “ unit ” is 8 cents the ratio of the net returns from 3 % and 

6 % barks is only 1:3. , 

A net return of 2 cents per unit is not enough to cover all the general 
expenses and wages bill which are over 20 cents per kg. Thus, with a 
Unit of 2 cents, the expenses are only met by a bark with an average 8 % 
quinine sulphate content . 

According to Vorsteemann (II), no exact comparison can be made 
between the Government plantations and private plantations, since the 
owners of the latter have, amongst other things, to consider the question 
of taxes. VORSTELMANN obtained his data from the reports of private 
plantations, and found that the expense of sending 1 kg. of bark from Java 
to Amsterdam was about 59 cents instead of 20 cents. With a unit price 
of 2 cents and a bark containing 8 % of sulphate of quinine, the expenses 
would not be covered, and the planter would be obliged to add 27 cents. 
The author says that the expenses of a good plantation are generally 
assumed to be covered when the price of the unit is 6 cents. The average 
sulphate of qui nin e content of the Javan crop is about 5 %> which gives 
a return of 2 X 5 x 6 = 60 cents per kg. 

Berkhotjt alludes to grafts and states that the offspring of parent 
trees with a high quinine content are not always equally rich in quinine , 
further, the development and resistance of the trees must always be taken 

into account. . . 

The age of the trees is also a very important question in cinchona cul- 
tivation, for after a certain age, the quinine content begins to decrease. 
The following figures come from the 1903 report of the Government planta- 
tion. Average quinine content of trees of different ages : 

1 year, 2.5 % ; 2 years 7 % ; 3 years, 9.5 % I 4 y ears - I0 -7 % * 5 
years, 10.8 % ; 6 years, 10.4 % ; 7 years 10.3 % ; 8 years, 9.7 % ; 9 years 
9.5 % ; 10 years, 9.3 % ; II years 9-5 % i 12 years 9.2 % ; 13 years 9/01 
14 years 8.4 % ; 15 years 8.3 % ; 16 years 8.2 %. 

It may therefore be considered that the percentage increases up to 
the fifth year, and then remains constant for a time, after which it decreas- 
es. The author also quotes data from many similar tables (According to 
V ors tel mann ((II), it is generally assumed that a decrease in quinine 
content sets in after the eighth j^ear, but there are exceptions to this rule). 

Two systems of working cinchona plantations are employed in Java. 

The first consists in cutting down all the trees of a certain lot as soon 
as they have reached a given age, and replanting the ground the same 
year. In the second system, only some of the trees are cut down here and 
there, but young individuals are at once put in theii place. It must 
not, however, he supposed that any trees can be removed as soon as they 
have attained their maximum quinine content, on the contrary, a system of 
rotation must be carefully observed : 

[«•] 
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Example : — 


Age 

Sulphate of quinine 
production 
per “ bouw ” 
(76.3 fjq ft) j 

! 

Age 

Sulphate of quinine 
production 
per u bouw " 

{76.3 aq ft) 

years 

kg. 

years 

kg. 

3 

| 16 

! 

49 

4, 

24 

9 

53 

5 

3,2 

i IO 

57 

6 

38 

i 11 

61 

7 

! 44 

12 

65 


1 

1 x 3 

69 


Total 508 kg. 

Assuming that the plantation has been treated systematically, and 
that owing to good management, the amount of bark at a certain age is 
equal to the sum of the products of all the earlier clearings, then with an 
8 years rotation on an area of 208 " bouw ”, there will be 26 “ bouws " 
of one year old trees, and the same number of " bouws ” with two, and three, 
year-old trees respectively etc., whereas the trees will have been uprooted 
on 26 “ bouws The total crops in this case will be : 16 -j- 24 -h 32 + 
38 + 44 + 49 -f 203 kg. X 26 = 10 556 kg. per annum. 

By modifying the rotation, so as to have 13 lots each of 16 " bouws ”, 
bearing trees 1, 2, 3 etc. years old, the trees on 16 ” bouws ” could be uproot- 
ed every 16 years, and 16 " bouws ” of trees 3 years old and the same 
number of “ bouws ” of trees 4 years old could be thinned. The total 
annual crop would therefore be 16 X 508 kg. from thinnings, and the 
same amount from uprooting, which would mean 16.256 kg. viz. over 
50 % more than in the first case. 

This calculation has been made with the object of proving that a 
scientific choice of rotation considerably increases the crop without however 
increasing the up- keep expenses. Probably the best rotation is one of more 
than 20 years. 

Young planters can draw T useful conclusions from these figures, but in 
order for them to be able to compete with their older colleagues, they will 
need to possess .sufficient means to enable them to wait until their planta- 
tions attain a considerable age. 

In the author's opinion, the second system of managing the planta- 
tions is less to be recommended, as its control is far more difficult. 

The author’s conclusions are that : 

1) The average quinine content has tended to decrease of recent 

years. 

2) Bark production increased greatly from 1893 to 1897. 

3) No increase has been recorded of late years. 

4) It is the duty of the Experiment Station to study thoroughly 
the question of the decline, and the means by which it may be remedied. 

D. V. S. 
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371. The Olive-Tree in French North Africa. 

I. — CORCKULE, A. (Directeur de la Society Industrielle de l’Afrique 
du Nord). I/Olivier dans l'Afrique du Nord. Bulletin des Matures Grasses, 
No. 5, pp. 1 27-1 30. Marseilles, 1922. 

II. — REGIS, E- (Fabricant d’huiles). be Commerce et l’Industrie des 
Hatieres Grasses. Ibidem, No. 7, pp. 1 61 -173, 1922. 

III. — Dubgueoz. I/Oleiculture in Alg£rie. MSmoires et Rapports sur 
Us Matures Grasses, pp. 1 37-1 44, Institut Colonial, Marseilles, 1922. 

IV. — Estesse {Chef dy Service de 1 * Agriculture au Maroc). La Culture 
des Oleagineux au Maroc. Ibidem , pp. 59-74, 1922. 

V. — Ruby J. (Directeur des Services Agricoles des Bouches-du-Rhone). 
L’Olivier au Maroc. U Agronomie Coloniale, Year 8, pp. 73-85. Paris, 1922. 

VI. — TotjrniEROUX (Ing£nieur agricole). L'Ol&culture en Tumsie. 
Bulletin de la Direction Generate de l’ Agriculture, du Commerce et de V Industrie . 
Year 26, No. 109, pp. 19-169, tables, figs. 74. Tunis, 1922.' 

I. — The olive-tree is cultivated throughout French North Africa 
on a zone 80 km. wide, extending along the coast from Syria to South 
Morocco, but large stands are only found in certain regions and chiefly in 
the mountainous districts. Olive-growing dates back to remote antiquity, 
and the wild olive-tree is indigenous to this part of Africa ; there are 
therefore a number of local varieties, which have, however, never been 
botanically classified. 

In all parts of the country there are countless wild olive-trees, in some 
cases forming regular forests, that only need grafting in order to become a 
source of wealth. Grafting has already carried out in Kabylia with excel- 
lent results, but elsewhere, although the natives are zealous cultivators of 
the olive, they know nothing about grafting and at the present time, olive- 
trees are nearly always propagated by the tedious process of cuttings. 
Attempts have, however, been made to rejuvenate the oliveyards by means 
of shoots growing out of old trunks cut down level with the ground and 
by planting large roots of old trees. In these methods, thick branches and 
fruit have been obtained after three or four years. 

The condition of the olive-plantations varies, according to different 
districts ; in some places, old trees bearing little fruit are found, while in 
others, there are young well irrigated and well-worked olive-yards with 
a constantly increasing yield. 

In many parts, olive-trees are grown in the vineyards where they profit 
to a certain extent from the care given to the vines, but their fruit under 
such conditions, although large, has a low oil content and is therefore chiefly 
suited for preserving. 

The olive-trees bear every other year only, on account of the practice 
of knocking down the olives with a pole. The crop is harvested from 
November to the end of January. In order to save the expense of keeping 
the fruit, the Arabs are inclined to gather the olives before they change 
colour with the result that 4 % of the oil is lost ; it is therefore desirable 
that the Authorities should regulate the time of harvesting. 

The natives have the idea that they can obtain the best yield of oil 

[ 311 ] 
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by piling up the olives in heaps and allowing them to become heated, the 
results being rancid oils with an oleic acid content of 7 to 8 %. The Arabs 
however, prefer oils with a strong taste and the practice of keeping the 
olives in this manner is general, except in Tunisia, Kabylia and Sieg where 
they are grown for export. 

The average industrial yield of North African olives is 16 %, the maxi- 
mum being 22 % for the olives cultivated on the slopes, and gathered in 
January, when their skins are already shrivelled, and a minimum of 11 %for 
vineyard olives. The wild olives are the poorest, and only contain 5 %of oil. 

The old, native olive-presses have nearly all disappeared, their 
place being taken everywhere, except in Morocco, by hydraulic presses 
which have so largely increased in number, that there are now not enough 
olives to supply them, hence the competition is very keen and their economic 
position is highly unsatisfactory. 

Olive-oil residues are now everywhere sold at good prices to local 
extraction factories, they fetch as much on the spot as at Marseilles, though 
in Morocco they sell at an even higher price for fuel. 

It is worth remarking, that except in Argan, North Africa possesses 
no oleiferous plant except the olive-tree. 

Algeria. — The author estimates that the Algerian oil production 
varies around 400 000 quintals, the chief centres being Kabylia, the envi- 
rons of St. Denis-du-Sieg and the neighbourhood of Tlemcen. It is almost 
certain that most of the olive-trees cultivated by the natives in Kabylia 
are old grafted specimens. 

II. — The author reckons that the country exported 5600 tons of 
olive-oil before the war. Since then, the local consumption has increased, 
and Algeria now uses all its own production of olive-oil, and also imports 
considerable quantities of pea-nut oil from France. 

In Greater Kabylia, large factories have already been started. In 
addition to the 65 000 hectares under olive-trees in full bearing, there are 
estimated to be 320 000 hectares of forests, and land covered with brush- 
wood, including wild olive-trees, which could be planted. 

III. — The author remarks that care should be taken not to make large 
olive-yards, for as labour is scarce at the time the crop is ripe, olive-grow- 
ing must remain a domestic industry. Stock should never be allowed 
to graze in the olive plantations, since a herd of goats can destroy hundreds 
of young scions in a few hours, the grafts withering as soon as they are 
injured. Instead of uprooting wild olive-trees in order to plant Aleppo 
pines in their place under the pretext of re-afforestation, it would be pre- 
ferable to graft or replace the wild olive-trees with good varieties. 

IV. Morocco. — The author considers that Morocco will need to 
develop its olive cultivation considerably in order to keep pace with its 
own requirements. 

The following quantities of olive oil, most of which came from Spain, 
were imported : 

688 369 kg. in 1915 

1 273 876 * > 1917 

1 75 089 1 * 1918 

1 189 381 * * 1919 

[«■] 
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The country is extremely promising for development as regards the 
o live-oil industry. The number of olive-trees shown in the last census 
return was 2 167 637. The best olive-growing districts are Fez, Marra- 
kech and Meknes. The above figure does not include the olive-trees in 
the heart of the Atlas Mts. which have not yet been counted, though they 
are known to be very numerous. 

Before the French occupation, the natives used to fell the olive-trees, 
but this abuse has been stopped by law, and in order to encourage plant- 
ing, no tax is levied upon the trees for the first 20 years after plantation. 
Prizes are also given for planting and grafting, with the result that 36 875 
olive-trees were planted, mostly by natives, during the 3 winter months 
of 1921-22. 

The condition of the olive-yards leaves much to be desired, for the 
trees are too close together (3.50 m.), the fruit is always knocked down with 
poles, etc. The natives, however, are glad to listen to the members of 
advisory corps which is being formed by the Agricultural Authority. 

At the present time, the annual average yield per tree in the un- 
irrigated regions of the North may be estimated at 12-15 kg. On irrigated 
land, near Marrakech, the average figure is 20 kg., and the gross production 
may be as high as 40 kg. For the suppression of theft, regulations are 
made for the olive-gathering, except in the region of Marrakech. The crop 
is gathered in November and often proves insufficient to supply the few 
modern oil-factories started in Morocco which find their whole output 
absorbed by the local consumption. O11 the other hand the olive oil 
residue industry, has every chance of success in the country, as olive- 
pomace is often used for burning owing to the scarcity of fuel, and 
fetches 25 to 80 fr. per ton at the mills. 

V. — In the first part of his paper, the author describes the different 
varieties of olive-tree to be found in Morocco. He also gives an account 
of the present condition of olive-cultivation and of olive-oil manufacture 
in the country. 

The number of olive-trees may be estimated at 2 500 000, and their 
average annual yield at 20-2 5 kg. of olives ; thus giving for the whole 
country 500 000 to 600 000 quintals, of which nine-tenths go to the oil- 
factories. Allowing for the low ouput of the native mills, the annual pro- 
duction of oil may be reckoned at 60 000 to 70 000 quintals. 

Olive Plantations of the South. Marrakech District. — At 
Marrakech, there aie in the Kenara garden, and the Experiment and 
Demonstration Field, 7000 magnificent olive-trees growing on deep, 
regularly irrigated alluvial soil and profiting by the care bestowed on the 
crops at their feet. They have attained the height cf 10-12 ft., but are 
unfortunately too closely planted, being only 7-8 m. apart. 

In the rest of the country, there are 800 000 olive-trees distributed 
amongst isolated olive-plantations each containing from a few hundred to 
some tens of thousands of trees. The olive-trees are always irrigated 
here, the water used for the purpose being either obtained from the 
subterranean springs by the system of the retaras or else from the seguia 
coming from the oueds which are fed by the snows of the Atlas Mountains. 

C«*l 
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A single variety is mainly grown in all these plantations. Propagation is 
effected by slips, and there are no traces of grafting. In a hole 0.60 m. in 
diameter and depth, three cuttings from 0.03 m. to 0.05 m. in diameter, 
and 0.50 m. to 0.60 m. in length are planted, and covered with earth to 
within 0.03 m. or 0.04 m, of the top. The cuttings are planted out either 
from November-December, or else from March-April. They are watered 
from the time with due regard to the need and amount of the water at 
disposal. The trees begin to bear about their fifth year. They do not 
suffer in any way from the presence of cover-crops, such as cereals, beans 
and winter forage, as these are well tended. The only diseases that have 
been reported are the olive-tree canker ( Bacillus oleae) and the olive-fly 
{Dac.us oleae ) though both are very rare. In the best years, the trees, 
produce 80 to 120 kg. of olives, but in bad seasons, the crop is almost 
negligible ; it may be estimated at 30-50 kg. in the case of regularly 
irrigated trees. 

Olive Plantations of the North District of Mekn£s and Fez. — 
The trees are planted at intervals of 5 to 10 m. Few new plantations are 
made, and in every case they are planted with single cuttings which are 
after 12 to 15 years, in order to give space to the young olive-trees.. 

After the crop is gathered, the natives very frequently scrape the soil. 
Semi-circular basins, often containing dung or olive-residues, are made 
at the foot of each tree to catch the irrigation water. Pruning is no longer 
practised, and even the shoots of the trunk which are browsed upon by 
Hve -stock are not cut off. Excellent results can be obtained by irrigation, 
but even unirrigated plantations, those of Zerhoun for instance, do not 
show the signs of degeneration, which are observed in the south. 

In the region of Meknes, all the parasites of the olive-tree known in 
Europe are to be found, scale insects, Dacus oleae , and the mining cater- 
pillar ( Prays oleae). Fumagine is regarded as the most formidable 
diseaste. 

The yields are lower in Meknes than in the district of Marrakech on 
account of the smaller size of the trees, the frequent want of irrigation, 
and parasitic infestation. The average annual yield per tree maybe 
estimated at 10-20 kg. of olives. 

VI. Tunisia. — The author has written a very complete study of 
olive-growing in Tunisia, in which the following questions are considered : 
Olive cultivation in Tunisia during the Roman period and at the present 
day ; the olive-oils of Tunisia ; the cultivation of the olive-tree (soils, 
propagation, plantation making, cultural operations, pruning, irrigation, 
manuring, fructification, harvesting, sale price of olives, yield and cost 
varieties, cover-crops, methods of planting, organisation of an estate, 
stands of wild olive-trees, preserved olives) ; the enemies and diseases 
and other risks of the olive-tree ; Tunisian laws for the regulation of the 
olive-growing industry. 

The industry was very prosperous under Roman rule, and since 1881, 
it has again been greatly developed, 4 000 000 olive-trees having been 
planted since this date on 14 500 hectares. The total number of trees 
thus obtained is 12 563 000 of which 10 155 000 are in bearing. 
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The Northern district has 3 600 000 trees, but they are mostly old spec- 
imens growing in irregular plantations, many of which are pulled up for 
use as fuel. On good soil, the olive-tree is obliged to yield precedence 
to cereal crops. 

Vast works have been carried out in Sahel in order to reclaim and pro- 
vide water for the dry hillsides. This district already possesses 4 000 000 
olive-trees, and the native are so much interested that it is certain that 
all the land suitable for the purpose will soon be planted with olives. 

In the Sfax district, the soil is deep and siliceous and well suited to 
olive-trees. The number of trees was 380 000 In 1810, but has now risen 
to over 3 000 000 owing to the enterprise of French planters. Nearly 
2 000 000 trees will, however, not reach their maximum yield before 1930- 
1940. Excellent plantations are to be seen composed of trees set in 
squares with wide spacing (20-24) and in straight lines, each individual 
being well pruned and maintained. AU the old plantations have been gra- 
dually cut down as the trees died. The natives are so anxious to maka 
new plantations, that the authorities are obliged to restrain their ardour, 
in order that there may not be too sudden a change in the equilibrium 
between the land under olives and the area devoted to the cultivation 
of cereals and the grazing of the travelling flocks of sheep. 

In the Centre, the soils are either siliceous similar to those of Sfax, and 
therefore very suited ot olive-trees, or else they are very dry and require 
irrigation. Olive cultivation was a very prosperous industry under Ro- 
man rule, but was afterwards abandoned in this district, good crops have, 
however, been obtained lately from some young plantations, although their 
development will certainly be delayed owing to the cost of well-construc- 
tion and the character of the inhabitants, who are incapable of any sus- 
tained effort. 

The South. — The soil in the extreme South also resembles that 
of Sfax, but owing to the hot, dry climate, it needs irrigation. The pos- 
sibilities of the country are well seen in the forest of D jerba with its 900 000 
old, unirrigated trees, and in the flourishing young plantations of 200 000 
trees at Zaizis and Ben Gardane. There is no doubt that with adequate 
means of irrigation, the natives could succeed in growing olives wherever 
Roman civilisation has left its traces in the district. 

The amount of olive-oil exported by Tunisia before the War, was in the 
neighbourhood of 100 000 quintals. In 1917 and 1919, it rose to 235 000 
and 219 000 quintals respectively, as the young plantations especially 
those of Sfax, had by that time come into bearing and furnished an appre- 
ciable supply of olives. 

The oils of the North are fruity and highly-coloured. Those of Sahel 
are somewhat inferior in both these respects resembling more nearly the 
oils of Bari to which place, they are actually exported. 

The Sfax oils are slightly fruity and are much liked by the general 
public in France. Unfortunately, they coagulate even more readily 
than those above metioned. 

Tunisia possess numerous modern oil- factories, and 7 factories for the 
treatment of the olive-oil residues. 
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No over-production need however be feared in the near future, for 
olive-cultivation is in fact stationary or retrograde, in the districts where 
it is most developed. Olive-oil is also in increasing demand and much 
preferred to seed-oil. Since olive-trees only do well in Tunisia on poor 
soils and considerably increase their value, for instance in the Sfax region, 
land used for grazing travelling flocks was worth 40 fr. per hectare in 1914 
and at the same date, similar land under olive-trees in bearing was valued 
at 850 to 1700 fr. per hectare, it may be said that the economic condi- 
tions of olive-growing in the country are eminently satisfactory (i). 

R. D. 


Crops. 

372. The Distribution of Varieties of Wheat in France. 

Bretigni^rE, h. Revue de Botanique appliquee et d’ Agriculture coloniale. 
Bulletin No. 16, pp. 785-792, 2 maps. Paris, 1922. , 

The differences in the climate in the various parts of France long ago 
necessitated types of wheat suited to local conditions. These ** hies de 
pays ” still occupy 1 800 000 hectares of the land under cereals and include 
Blanc de Flandre , Barbu de Champagne and the Alsatian varieties (Settle 
and Altkirch). In the S-S.E., types of wheat with tapering ears are met 
with. The South-Eastern varieties (Saizelles, Tuzelks) are drought resist- 
ant. Ble de Rousillon, which is grown on poor land exposed to scald, is 
replaced by Bladettes and Blancs in the basin of the Garonne, wherever the 
conditions are more favourable. In the poor regions of the Massif Central, 
a wheat similar to Roussillon is cultivated. Throughout nearly the whole 
of Brittany and Normandy and in the Paris basin, the improved wheats 
have been substituted for Francs Bles d barbes (awned) and Chicots sans 
barbes (awnless). 

Since 1830 Spanish, Italian and Russian wheats have been increasingly 
cultivated on the plains of South and Central France, but their extension 
is checked by the cold, although Ble bleu , or Ble de Noe can thrive as far 
as Beauce, and one variety, Gros bleu, is still grown largely in the Centre. 
In the middle of the XIX century English wheats gained a footing on 
account of their dense ears and stiff straw, and were grown in the North 
and North-West of France. Now t , however, their sole representative is 
Goldendrop, a variety that is only suited to poor soils and cold climates, 
and Wilhelmina, a wheat suitable for cool, fertile soils of districts with a 
maritime climate. 

At the end of last century, Henry de Vilmorin obtained many new 
types by crossing. Bon Fermier and Hdlif Inversable are well-known in 
all parts of the country where the soil is rich, and cover 1 200 000 hectares. 
Dattel has maintained its position in the North, as has Tresor where the 

{1) As regards the Italian Colonies see : Pass£ et Avenir de la culture de l’olivier en 
Lybie. Bulletin de la Direction Generate de V Agriculture , du Commerce et de l* Industrie.. 
Tunis, May 1917, pp. 68-70. (Ed.) 
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land is fairly fertile. Japhet, grown in the polders of Mont St. Michel 
is, on account of its high yield a favourite in the West, Centre and South- 
East of France, while in the North, it is cultivated as a February wheat. 
Finally in 1917, 1920 and 1922, Vilmorin created other varieties Allies 
Paix and Vilmorin 22 which will doubtless be largely grown. 

The cereal-breeders of France have tried to obtain by means of cross- 
ing, varieties of wheat adapted to the different regions. 

Denaiffe, in the East, has created cold-resistant types, while Be- 
noist has produced, at Beauce, varieties suitable for rich soils. The Alsa- 
tian wheats have also been improved, and in this way, Colmar and the 
Jurassic varieties have been obtained. However the general use of these 
wheats is not to be recommended, as it is preferable to start again from 
local types. Thus, near Valence, the Saisettes are being studied, whereas 
elsewhere, different varieties of Italian wheats (Carlotta Strampetti and 
Rieti) are the objects of research. In the South-West, where resistance to 
scald and wind are the chief characters sought, Beplas is taken as a start- 
ing point. 

Some March wheats grown in the North (Chiddam, Sautnur Ma?iiloba, 
Marquis and A nr ore) do well in the South-East, if sown very late in the 
autumn. 

From an enquiry made in 1912, the Bles de Pays were found to be 
in complete regression, therefore if the climatic variations in France do 
not allow of the general use there of w T heats with dense ears and very high 
yield, it is necessary to propagate improved, early-maturing varieties 
adapted to the conditions found in that country. (See Fig. 81 and 82.) 

R. D. 


373. Experiments with Varieties of Rice introduced into Spain. 

Gonzalez, J. Ensayos de germinacidn des arroces. Estacidn central de 
Ensayo de Semillas. La Moncloa. Madrid, Boletin trimestral Year II, No. 7, 
p. 11. Madrid, 1922. 

The w Estacion Arrocera del Delta del Ebro (Tortosa) has directed 
the Seed Testing Station at Moncloa (Madrid) to make germination tests 
with 37 varieties of rice collected from the 1922 crop. The results should 
permit a selection to he made of varieties suitable for the existing cli- 
matic conditions. 

With the exception of two varieties giving negative results (“ skiro 
wasque ” and “ lencino ”, which showed a germination capacity of only 
11.6 and 18 % respectively) and of three medium varieties (60 to 65.3 %) 
germination), all the rest gave satisfactory results. Above 90 % germi- 
nating capacity are included : " amonquili ” 90.3, — " ostiglia ” 90.6 — 
" kitakawa ” 91.0 — joi ruski 93.0 — “ bulverano ” 93.6 — onsen 93.6 — 
sekaihoi, 94.3 — " originario 3 ", 95.6 — " takatzu *’ 95.6 — bomba 96.0. 
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374. The Lesser Cereals. 

Chevalier a, Bes petites c^r^ales. Revue de Botanique appliquSe et d’A- 
gricvlture Colonial e, Vol. II, No. 14, pp, 344-550. Paris 1922. 

The author applies the term " small cereals ” to certain gramineae 
which either in their wild, or cultivated condition have afforded sus- 
tenance to man, although they are of less importance than the cereals 
usually grown for food. The yield of these gramineae is low, but they 
thrive on poor land requiring little preparation and will grow on a very 
thin layer of vegetable mould and on soils where no other cultivated crops 
can exist. As these unexacting plants require the minimum of attention, 
they were cultivated in very ancient times, probably long before the 
cereals properly so-called. In the most remote ages man used the seeds 
of these wild gramineae as a food. In times of famine the fruits of the 
bamboo are eaten in British India, while in Central Africa, the author 
has seen tribes, such as the Bagnirmi, the Kotoko, etc. eat large quanti- 
ties of the fruits of small, wild cereals. 

In the centre, as well as on the borders, of the Sahara, the seeds 
of Panicum turgidum Fotsk. are eaten in seasons of dearth, the grain being 
obtained from deposits made in the sand by ants. 

In the basin of the Tchad, the various gramineae used for food 
are known among the Bagnirmi under the name of Krebs. The chief spe- 
cies thus employed are : Panicum Kotschyanum Hochst,, Eleusine indica 
Gaertn., Dactylodenium aegyptiacum Wild, and some species of Digi- 
tal ia and of Setaria. Possibly they were all once cultivated, but now 
they rank among the protected semi-cultivated plants. 

In tropical Asia, Panicum crus-galli L. and Panicum colonum L,. are 
used for food ; while in Europe, the grain of Digitaria sanguinalis Willd. 
is gathered and made into bread, especially in Poland. Digit, sang, may 
perhaps have been one of the lesser gramineae earliest cultivated during 
the Neolithic Age. F. Hooker states that it is still grown in Khasia 
(British India). 

In South America, the Indians of Peru collect the seeds of Milium 
paradox Nutt, which they crush and make into flour and beer 

The following 12 principal species of lesser cereals are known : 

I. — Panicillaria spicata Willd., Holchis spicatus E, Pennisetum 
Syphoidem Lank, and the “ petit mil , ” or " mil chandelle ” of the French. 
African colonies which is known in British India as “ Lanion ", " Bam- 
baras, " “ Bubrush ” “ Bajra, ” or Bairj. This plant is believed to be 
a native of tropical Africa, but is no longer found wild there. It is, how- 
ever, extensively cultivated throughout the Sudan, in Sahel, North 
Africa, Egypt, Madagascar, Angola, and South Africa, while in British 
India, it is one of the most widely-grown cereals. 

II. — Setaria italic a (L.) Pall. — Panicum itaUcmn L~P. glome- 
raium Moench. — P. germanicum Willd. — Pennisetum italicum R. Br. — 
Setaria germanica P. Beauw. The latter is considered by some botanists 
to be a cultural form of 5 . viridis Pall ; it is the " miglio, " or " milio 
degli uccelli " of Italy, and in France, it is called " panouil ", tnoha, " 
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" millet de Hongrie in British India it passes by the names of " Kan- 
gai”, ” Kanku ”, ” Chena ” etc. This millet is said to have been indi- 
genous m China and Japan whence its cultivation has extended west- 
ward, for it is now grown in France (the Mediterranean region and the 
Pyrenees), in Germany and Bohemia, as well as in Italy, where several 
varieties distinguished by the colour of their seeds are known (S. viola - 
cea Horn., S. flavida Horn., 5. erythrosperma Horn.). It is also widely 
cultivated in British India, Persia, China, Japan, the Philippines, Mal- 
aysia, and by the inhabitants of the Mountains of . Indo-China. This 
species of millet was introduced a long time ago into America and also 
into South Africa, where it is called “ Boer Manna ”, 

III. — Phalaris canariensis L. = Ph. ovata Monoeb., this plant 
is not to be confused with Ph. saliva Pers. which belongs to the gentis 
Phleum. Ph canarienis is also known as Canary-seed, and “ scagliola ” ; 
the French call it ” Alpiste ” *' MiUet long ”, ** Escayol ”, “ Mil des Cana- 
ries It is supposed to be a native of the Canary Isles and of the Iber- 
ian Peninsula, and is possibly derived from Ph. brachystachys which 
grows wild in the Mediterranean region. Ph. canariensis is cultivated 
here and there in France and in Corsica, Italy, Spain, North Africa, the 
Canary Isles and North-west India Morocco is however, the country 
where it is chiefly grown. 

IV. — Panicum miliaceum E = Milium esculentum Moench. 
= M. Panicum Mill. This is the common millet called by the French, 
” Mil en branches ”, ” Mille ”, “ Millet rond ”, ” Mil de Vlnde ”, “ Graine 
de Canarie In British India, it goes by the name of “ Chena Chin 
Sphikai Two varieties are distinguished “ phikai ” and ” rali It 
is supposed that this cereal came originally from Egypt, or Arabia ; 
Thellung thinks it is also a native of Central Asia. Pan. miliaceum is 
grown in South France and North Africa and is extensively cultivated 
in temperate and tropical Asia (British India and China), and is raised 
on a small scale by the mountain-dwellers of Indo-China. 

V. — Panicum miliare Tank. Small millet, known in British 
India as : ” Sava ” Kung ”, ” Kutki, ” and ” Chika ”. It greatly re- 
sembles the preceding species, but has smaller seeds . Some botanists 
regard it as the cultivated form of P. psilopodium Trim., a wild millet 
found in India, Burma and the Malay Peninsula. This species is cult- 
ivated only in British India and Ceylon, and perhaps also in Central 
China. 

;-%j VI. — Panicum frumentaceum Roseb. (not Salisb.). This species 
is often regarded as a variety of P. Crus-galli E Its synonyms are : 
P. grossum E — P. segetale Herb. Roxb. — EchinocUoa frumentacea 
Link — Oplismenus frumentaceus Kuntk. 

In British India, where it is widely cultivated, this cereal goes by the 
names of '* Shama ”, ” Shamalu ”, ” Mandira ”, or ** Banti. ” It is also 
grown in China. Roxburgh believes this form to be derived from P, his- 
pidulum Roxb. which is merely a variety of P. Crus-galli , Most authors 
consider that P. frumentaceum possesses character intermediate between 
those of P. Crus-galli E and P. Colonum E The latter is a ubiquitous 
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species cultivated in the Punjab, according to Walt, for its seed and 
laiown by the names qf “ Savank ”, qr " Wundu ”. 

VII: — Panicupt esculentum ». R. Br. possibly a variety of the pre- 
ceding; it is cultivates^ in Japan. 

VIII. Paspalum scrobiculatum B. = P. Coptmersonii Bank == 
P. frumentaceupt Rotlib = P. hirsutum Retz = P. Kora Wild. 

This cereal grows wild in all hot regions and is cultivated in British 
India where it bears the names of " Kodra ”, " Kodo ” and “ Kodam ”, 
and covers many million acres. According to Watt., the seeds of some 
of its varieties contain a toxic principle. 

Pan. scrobiculatum is much used as a forage plant. 

IX. — Digitaria exilis (Kipp ) Stapf. — Paspalum exile Kippist 
= Pasp. longiflorum Branchs, Chev. (not Retz). A species very nearly 
related to Dig. longi/lora Pers. 

This plant is extensively cultivated by the natives of West Africa 
(French Guinea, Sierra Beone, French Sudan, Upper Volta, and North 
Nigeria). It is the smallest cereal known, since its height never exceeds 
10 cm., and its seeds are minute. It will grow on any soil, provided the 
annual rainfall is not less than 80 cm. There are many varieties of 
Digitaria exilis and in the territories of Fouta Djalon and of the Upper 
Niger, this cereal is the chief crop and the staple food of the natives. 

X. — Eragrostis abyssinica Uink = Poa abyssinica Jacq. — Pani- 
c.um Tejf Dey. A plant known to the natives of Abyssinia under the name 
of Teff and derived from E. pilosa (L.) Pall. This cereal is much grown 
in the mountainous districts of Abyssinia and especially in the neigh- 
bourhood of Galla. It has also been reported from Upper Egypt and 
Nubia. It was introduced into South Africa as a forage plant and in Rho- 
desia produces about 2 tons of forage per acre. Erag. abyssinica is cul- 
tivated in Europe as an ornamental plant and has become semi-wild 

XI. — Eleusine Coracana Gaertn. = E . cerealis Salisb. This 
plant, which the colonists call ” Cora can ”, or “ Eleusine ”, is known in 
India as " Ragi ”, or " Makra ”. It is the cereal most extensively culti- 
vated in India where it annually covers an area of 7 million acres and 
yields about 400 lb. per acre, 

Eleusine Coracana is believed to be derived from E. indicd a wide- 
ranging spcies found wild, or acclimatised, in all the tropical and temperate 
regions of the world. Two sub-species are to be distinguished : E. 
stricta Roxb. cultivated in India, and E. Tocusso Fres. grown in Abyssi- 
nia. Eleusine Coracana is cultivated not only in India, but, also in Ceyl- 
on, Madagascar, a large part of the Belgian Congo, in Ubangi and Chari. 
The flour made from it is used as a food, and also in the manufacture 
of beer. In East Africa, this cereal is grown from Upper Egypt to 
Mozambique ; it has also been introduced into America. 

XII. — Coix Lacryma-Jobi B-» var. Ma-Yuen Stapf. Coix La~ 
cryma- Jobi has been acclimatised in all parts of the globe, but only one 
(Ma-Yuen) out of its many varieties is cultivated as a cereal. This is 
grown in Sikkim, Khasia, India, Burma, China, the Philippines and 
Indo-China. In Japan it is said to be cultivated for making beer, while 
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in the Philippines, where it goes by the name of *' Adlay ”, it furnishes 
according to P. J. Webster ( Philip . Agric. Review, 1921, p, 159) a nutri- 
tios and agreeable food having a higher nutritive value than wheat. 
It is used mixed with % or % of wheat flour. Webster is of opinion 
that if the cost of producing “ Ma-Yuen ” could be reduced and the 
quality of its grain improved, it might be cultivated, at all events in 
the Philippines, in the place of rice ; it would grow well in North Africa 
and throughout the Mediterranean region. V. C. 

375. Nutritive value of Dawa~dawa Pods from Parkia sp. on the Gold 
Coast. 

Bulletin 0/ the Imperial Institute. Vo). XX, No. 4, pp 461-463. London, 

1922. 

The seeds of the dawa-dawa ( Parkia filicoidea ?), the leguminous 
tree common throughout the northern territories of the Gold Coast are 
used by the natives as a food. On analyses of pods at the Imperial In- 
stitute, London, it was found that both the powdery material in which 
the seeds are embedded, and also the seeds, though different in character 
are both of satisfactory composition as foodstuff. The powdery mate- 
rial is of value owing to its richness in carbohydrates, (sugars 27.7 % — 
35 .8 %) and the seeds on account of the high percentage of proteins 28.5 % 
and fat, 16.8 %. Neither contained alkaloids nor cyanogenetic glucosides. 

The pods consisted of pod-case 41.2 % ; powdery material 33.4 % ; 
seeds 25.4 %. It is stated that on the Gold Coast, the aqueous extract 
from the pod-cases is used for binding floors. The material is of a pectic 
nature having adhesive properties ; a quantity of tannin is also present. 

M. L. Y. 

376. Pasture Top-Dressing Experiments at Te Kuiti. 

PATTERSON, T. H., New Zealand Journal of Agriculture, Vol. XXVI, 
No. 4, pp. 233-238, tables 2, figs. 5. Wellington, 1923. 

The author gives an account of phosphatic fertiliser trials carried out 
on permanent pasture. The experiments were carried out on pasture 
laid down 8 years previously and which had received no fertilisers for more 
than 5 years. The average results of two years' trials is given below 
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The figures show that under the conditions of the expeiiment, super- 
phosphate gave a much highei yield than slag or rock phosphate. Differ- 
ences in the nature of the herbage on the plots were noted, Yorkshire 
fog being abundant on the superphosphate plots ; the feeding quality of 
the pasture as a whole was improved. 

The average rainfall during the two years' trials was 56.80 and 53.85 
inches respectively. 

W. S. G. 

377. Forage Plants for Dairy Cattle in New South Wales. 

Haywood, A. H. {Manager, Wollcngbar Experiment Farm). Dairying 
under North Coast Conditions. The Agricultural Gazette of New South 
Wales. Vol. XXXIV, Part 1, pp. 41-48. Sydney, 1923. 

The information given in this article is based upon experiments 
made at the Agricultural Station at Wollongbar. The author recom- 
mends the following forage plants for dairy cattle, cultivated under 
conditions of drought such as are met with on the northern coast of 
New South Wales. 

Paspalum repens grows luxuriantly in summer, but towards the end 
of that season, it seeds and quickly loses its nutritive properties. Further, 
after some years the ground on which this crop has been grown becomes 
covered with roots that prevent the air having access to the soil and cause 
the loss of much rain-water. 

In order to remedy this difficulty, the author recommends that the crop 
be ploughed-in, so that it may rapidly decompose, after wdiich a strong- 
growing plant that will exterminate P. repens must be sown. Sorghum 
halepense is very suitable for the purpose. After a second crop has been 
grown, the ground may be again sown with P. repens . 

In addition to 5 . halepense which is very well adapted for the first crop, 
there are other plants that can be used such as Elephant Grass ( Typha 
elephantina) , Guinea Grass (Panicum maximum), “ piassava ", (Attalea 
f uni f era) and “Kikuyu Grass" {Pennisetum clandestinum) all of which 
are equally suitable. They make a good change of fodder for stock 
which eat them with avidity. 

The pastures should be divided into enclosures so that green food can 
be provided for the animals at almost every season of the year. This sub- 
division of the ground would also encourage the growth of white clover 
(: Trifolium repens) which is apparently the only plant able to live in com- 
pany with Paspalum . When several small enclosures are available, the 
cattle can be turned into one to keep down the Paspalum , which may be 
cut in another by means of a reaper and removed, thus giving the white 
clover a better chance to grow. Paspalum repens can be made into silage, 
but it has little nutritive value and must be fed with concentrates. It 
makes an excellent litter. Among the various grasses that can be used 
the author recommends Dactylis glomerata (Cock’s foot grass), Bromus 
cilialus, and Agropyrum repens (Couch grass). These grasses supply a large 
amount of nutritious appetising food during the 2 or 3 years before Pas - 
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pahnn repens has taken possession of the ground ; they also make excellent 
winter fodder. 

Rhodes Grass ( Chloris Gayana) is another very useful plant, but it 
must be prevented from growing too rank, otherwise it becomes tough 
and unpalatable to the cattle. This applies also to Guinea Grass ( Panicutn 
maximum) which makes excellent fodder and yields sometimes as much 
as 40 tons per acre. The native blue couch grass (Agropyrum) has always 
been valued as a stock feed and also on account of its resistance to long 
periods of drought. Para Grass (Panicum molle) makes good hay, and 
stands trampling and frequent grazing. Other grasses also mentioned by 
the author, in this connection are: “ Kikuyu Grass ” {Pennisetum clandes- 
tinutn) which must be kept closely grazed, and Elephant Grass ( Typha 
elephantina ) . 

For a farm of roo acres, the author suggests the following fodder 
plants being sown on an area of 20 acres : 


Maize 5 acres 

Sor&hum hale pens e 5 » 

Cow cane (Saccharu-m offlctnarum) .... 5 » 

Wheat 3 ■ 

Sweet potatoes . 2 » 


Total 20 acres 

Fitzroy is the best variety of maize for fodder in New South Wales. 
One of the advantages of maize is that it can be grown as a mixed crop 
with pumpkins, Italian rye-grass or Vigna sinensis. 

Sorghum halepense, if sown in August or September, is ready for cut- 
ting in February, but it is chiefly valuable as a winter fodder. If sown 
in February, it will produce 15 to 20 tons peT acre and provide fodder 
throughout the winter and as late as the end of August. This variety of 
Sorghum should not be grazed on the field, but cut and fed to the 
stock, mixed with a concentrate such as ground maize or oats, and bran. 
Thirty lb. of chopped sorghum mixed with 4-5 lb. of concentrates make 
a good winter ration. 

The cereals, wheat and oats, may be cut as green fodder in winter, 
or hay in the spring, and chopped and fed with concentrates. If they 
are likely to be attacked by smut or rust, they must be cut early and used 
for chopped straw. The varieties of wheat preferred by fanners are : 
Thew, Warsen and Huguenot. 

Algerienne is the favourite kind of oats. The author advises that 
more wheat and oats be grown, mixed with vetches or field -peas. 

The common sugarcane and the Indian variety also make excellent 
fodder when mixed with a concentrate. The Indian variety of sugarcane 
should not be grown where the ordinary kind thrives satisfactorily. 
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378. Behaviour of Hubam Clover in Ohio, (i) 

WrixARD C. }. (Ohio State University}. The Breeders Gazette, Volume 
LXXXIII, No. 15, pp. 505-506. Chicago, April 1923. 

Results of two years observations, made in Hubam clover compared 
with sweet white biennial clover are summarised as follows : 

Hubam in favourable seasons will give a larger yield of hay, following 
cereals, than any ther clover. The yield was 3930 lb. per acte following 
early oats, compared with 2570 lb. of the biennial. As regards total growth, 
the biennial has proved superior : 240 lb. roots, and 2730 lb. tops (Hubam) 
and 1480 lb. roots and 2090 lb. tops (biennial). As a soil improving crop, 
Hubam is therefore not recommended except where an annual crop is re- 
quired. The nitrogen content of both roots and tops also compared un- 
favourably with the biennial. The weed problem is also a difficulty, but 
the value of Hubam clover in many situations where more expensive seed 
is impracticable, should not be overlooked. The value as a honey produ- 
cer and the fact that it is possible to have a continuous production of bloom 
from late in May until after frost, by relying on biennial sweet clovers, 
and on Hubam is worth consideration. 

Superior root yields have been reported in Iowa and indicate that 
under certain conditions, Hubam roots are equal in value to biennials. 

M. L. Y. 

379. Sunflower Silage. 

Amos, A. and Woodman, H. 15 . (School of Agriculture, Cambridge Uni- 
versity). The Journal of Agricultural Research , Vol. XIII, Part 2, pp. 163- 
3 68 . Loudon, April, 1923. 

An account of trials with the « Giant Ensilage 0, sunflower variety, 
grown for storage in the silo. This crop, planted on light gravel soil 
gave a yield of 20 tons of green matter per acre, containing 18.5 % dry 
matter, which compared favourably with the maize crop grown simultan- 
eously (14 tons per acre). 

After storage in the silo for three months the silage was examined 
and appeared to be of good quality, after removal of the top layer of waste 
material. An outstanding feature of the results was the extremely low 
percentage loss of dry matter which occurred, namely 4.8 %, appreciably 
lower than any of the corresponding figures obtained in the ensilage trials 
with oats and tares. The crude protein underwent very little change, 
but the digestibility value was somewhat lowered. Full data is given with 
reference to the composition and changes in content of dry matter of green 
sunflower and sunflower silage. 

Trials made in the United States have already demonstrated the value 
as a stock feed and as a substitute for maize silage. An experiment to 
test the palatability of this fodder was made at Cambridge. The authors 
consider, however, that further investigations as to digestibility and value 
as a cattle feed, and improved methods of cultivation in order to reduce 
the fibrous nature of the stems, are necessary before sunflower silage can 
be recommended on a large scale for feeding stock. M. L. Y 

(1) For experiments in Natal (S. Africa) with Hubam, see R, 1922, No. 415. (£d.) 
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380. Experiments in the Close Sowing of Linseed. 

Opitz, Versuche uber die Aussaatstarke von Lein. IUustrierte landwirt- 
schaftliche Zeitung, Year 43, No. 12, pp. 93-94. Berlin, 1923. 

On account of the high price of linseed, German research workers have 
endeavoured to determine whether it might not be advantageous to use 
thinner sowings than those generally customary, with the object of increas- 
ing the seed crop yield. The author .gives an account of the results of ex- 
periments made at the Silesian Chamber of Agriculture and carried out 
under his direction. In the first trials 152 — 112 — 80 — 53 kg. of 
seed were used per hectare, yielding respectively 670 — 655 — 619 — 
529 kg. of seed per hectare ; 3800 — 3390 — 2910 — 2220 kg. of 
straw and husk ; 872 — 656 — 579 — 391 kg. of tow and fibre and 
596 — 423 — 362 — 236 kg. of fibre. 

In the second trial, 240 — 160 — 120 — 80 — 40 kg. of seed 
were used per hectare, giving yields of 498 — 504 — 571 — 598 — 
574 kg. of seed per hectare, 3950 — 3360 — 3240 — 2975 — 2275 kg. 
of straw ; and 810 — 676 — 574 — 417 kg. of fibre per hectare. 

Thus in both the trials the straw yield, as was to be expected, dim- 
inished as the seeds were more sparsely sown, while the seed yield showed 
some diminution in the first case when the seeds were sown in rows and 
an increase in the second when they were broad-casted. 

Speaking generally, it is desirable to use medium close sowings, the 
price of the seeds and fibre determining whether the sowing should be 
reduced or otherwise. F. D. 

381. East African Bamboo as a Paper-Making Material. 

Bulletin of the Imperial Institute, Vol. XX, No. 4, pp. 458-460. Loudon, 1922 . 

Extensive forests of bamboo ( Arundinacea alpina) are found in 
Kenya Colony, the value of which for paper-making has been definitely 
ascertained by investigations carried out at the Imperial Institute. Li- 
cences are issued by the local Government for working two Forest areas, 
one of which is situated on the slopes of the Kikuyu Escarpment and the 
other in the Mau Forest Reserves. These areas are capable of yielding 
about 60 000 tons of paper-pulp annually. The system of cutting will 
be based on a ten years* rotation, that is to say, each block which has 
been cleared will be given ten years rest before it is cut again. 

In 1920, trials were carried out in the laboratory of the Imperial In- 
stitute and by a Firm of paper manufacturers. The bamboo stems were 
from 1.5 to 2 inches in diameter, with nodes from 18 to 24 inches apart. 
Chemical analyses were made for comparison with the Indian bamboo 
(Bambusa Tulda) the results of which were as follows: 

East African bamboo Bambusa Tulda 
per cent. per cent. 


Moisture 9.5 8.6 

Matter soluble In water 3.6 2.5 

Cellulose in material as received 47.5 53.4 

Cellulose expressed on moisture free material .52.5 58.4 

Ash 1.2 4.1 
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The length of the ultimate fibres was from 1.6 to 2.7 mm., with an 
average of 2.3 mm., being almost identical with the measurements of 
Batnbusa Tulda. 

The pulps obtained in the trial had good felting qualities and formed 
a pale brown paper of good strength. The pulp was readily bleached 
and yielded a white paper of good quality : the amount of bleaching pow- 
der used was about the same as in the case of soda wood-pulps. The 
yield of pulp was slightly lower than that from the Indian Bambusa Tulda 

A firm of paper manufacturer’s carried out trials with about 1 y 2 tons 
of the bamboo and obtained a pulp which bleached satisfactorily and 
yielded a good quality paper. The pulp when converted into a pale- 
tinted paper yielded 41.23 per cent, (including loading and size) of the 
weight of the bamboo treated. The bamboo is considered to be a pro- 
mising material, but improvement would result by keeping stems of dif- 
ferent ages separate from one another. This source- of pulp for the 
manufacture of paper is well worth further consideration. W. S. G. 

382. Observations concerning Tannin in the Tea Leaf. 

Carpenter, P. H. and Harter, C. R., Scientific Department, Indian 
Tea Association, Quarterly Journal, Part HI, pp. 99-107, tables 4, figs. 3, bib- 
liography. Calcutta, 1922. 

North-East Indian teas are generally pungent, with “ body ” and 
the price of Assam tea is based largely on the tannin content, with 
which its qualities are connected more or less closely. Finished Indian 
teas contain more tannin than those from Ceylon and China, as shown by 
analysis. 

Tncniii % on dry finished black teas 


Variation Average 

Indian Teas 13.32 to 14.9 8 * 4.33 

Ceylon » 10.31 » 13.91 12.29 

China » 7*27 » 10.94 9 - 5 ° 


The fresh shoot contains from 25 to 30% tannin which, during the sub- 
sequent fermentation is reduced to about 15 %. An interesting point is 
that China bushes grown in Assam have practically the same tannin con- 
tent as Assam bushes. 

In the authors' experiments the tannin was estimated by I^owenthal s 
method, which consists in determining the oxidisable matter in solution 
by means of permanganate of potash, both before and after precipitation 
by gelatine. The difference is a measure of the tannin bodies and a factor 
is used for conversion of the difference into weight of tannin. For the 
experiments two half-acre plots were used, one of dark leaved Burma 
bushes, the other of light leaved, Singlo, Assam native bushes. Two types 
of pruning were employed, annual and biennial on each plot. The shoots 
when plucked were divided into bud, first leaf, second leaf and stalk, 
and each portion was boiled for half an hour in water and the filtered 
liquid was then analysed for tannin. 
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Tannin content of Tea shoots , average percentage on fluckings 


from May 26th to 

November 

17th. 




Bud 

No. 1 
Ual 

No. 2 
heal 

Stalk 

Burma Tea pruned to 1 4 in. plucked at 2 7 in. . . 

• ■ 25.49 % 

26.37 % 

21.63 % 

12.87 % 

Burma Tea pruned to ioln, plucked at 27 in. . . 

. . 24.67 

26.28 

21.09 

n.62 


From the above data it is seen that the lighter pruned bushes produce 
more tatuiin than the lower pruned bushes, and it is usually accepted that 
low pruned bushes give poorer quality tea than those which are high pruned. 
The part of the shoot consisting of the bud and the first leaf is richest in 
tannin, and the leaf is richer than the bud, hence plucking immature leaf 
may lower the tannin percentage ; also, the influence of the bud and first 
leaf may be lost if a number of coarser leaves are intermixed, as the tannin 
percentage decreases wit hage of leaf, as shown by the following data:— 

Moisture % Tannin % 

— (on dry leaf) 


Bud 76.60 27.94 % 

First leaf 78.60 27.94 

Second leaf 76.80 21.34 

Third leaf 76.90 17.84 

Fourth leaf 74.80 14.50 


The Singlo leaves aie lighter in colour than the Burma leaves and are 
usually richer in tannin, which agrees with the accepted idea that light leav- 
ed bushes give better teas that dark leaved bushes. The seasonal varia- 
tion in tannin content is considerable ; in the case of the first leaves from 
Burma bushes plucked on May 26, August 4, September 1, and November 3, 
the tannin percentages were, respectively : 18.02 — 21.00 — 31.93 — 
27.74. 

In October there is a temporary falling off in tannin which cannot at 
present be explained. The general increase in tannin as the season advan- 
ces has been recorded in the case of other tannin plants, especially the oak. 

W. S. G. 


383. Propagation of Rubber Trees by Budding. 

Bulletin of the Imperial Institute, Vol. XX, No. 4, pp. 474-480, fig. 1. 
London, 1922. 

On some plantations, records are kept of the latex yield from a large 
number of individual trees, and it has been found that most of the rubber 
is supplied by comparatively few high-yielding trees. It is obvious that 
economy would be effected by planting only high-yielding trees. The 
trees on the present plantations have been raised from seed, and very 
often without investigation as to the quality of the parent seed-trees. It 
is known that seedlings do not always inherit the good qualities of the 
parent trees, hence the only reliable method is that of vegetative propa- 
gation. The usual method is to make cuttings, but cuttings of HeVka 
brasiliensis do not root easily. Experiments in Java have Sown that the 
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form of grafting known as budding is very successful, and that the result- 
ihg trees retain the quality of the parent tree. 

Stocks. — Seedlings of fievea brasiliensis are used for stocks and these 
should be raised from seed of high-yielding trees. The seedling platits 
should be spaced at least 2 feet apart in the nursery beds and the stocks 
are suitable for budding when about % inch in diameter at 6 inches from 
the ground. 

Buds. — The buds should be cut from the best-yielding trees only 
and it is advisable to obtain the buds from as small a number of mother- 
trees as possible, in order to obtain plants of a uniform type. From 
700 to 1000 buds can be cut from one well-grown tree. The thickness 
of the bark of the bud should correspond as nearly as possible with that 
of the stock. Cleanliness is essential in all the operations. 

The Budding operation : The operations of budding should be done in 
a definite order, somewhat as follows : — 

1) Clean the stock so as to remove any soil or grit. 

2) Cut the bud from the se- 
lected piece of branch. 

3) Make two vertical cuts in 
the stock and one horizontal cut and 
lift, and turn back the bark. 

4) The stock is now ready 
to receive the bud. Cut the bark 
of the bud so that it is slightly 
smaller than the opening in the 
stock, then insert the bud so that 
the upper edge of its shield is in 
contact with the horizontal cut edge 
of the bark of stock. Replace the 
tongue of bark of the stock, after 
shortening, so that the bud is not 
covered. 

5) Tie the whole together 
with a strip of waxed cloth put on 
like a surgical bandage. 

The best time of year for bud- 
ding is at the beginning of the rains, 
as during dry weather the bark is 
difficult to manipulate. 

After treatment. — In about 
three wfeeks after budding the ban- 
dage should be removed and the 
loose tongue of bark cut off. After ^ tumed back for “section of bud. 
an interval of about ten days the 2 ) Bud in position, 
bhd should be examined and if on 3 ) Bandage applied, 

scratching the bark close to the bud 4 } Bandage removed and graft growing, 

it is fouhd to bfe green and healthy, 

it may be asstiined that union has taken place and the stock should then 



Fig. 83. — Budding or rubber trees. 

1) Stocks having tongue of bark cut 
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be cut down to about i foot above the bud. If no union has taken 
place another bud may be inserted on the other side of the stock. Cutting 
back the stock may cause shoots to develop at the base of the stock, and 
these should be removed. In about six months the new shoot will have 
grown to a height of 3 or 4 feet, when the portion of stock left above 
the bud should be cut off and the wound covered with melted paraffin wax. 

It has been found at the West Java Experiment Station that budded 
trees up to the age of four years develop a much larger number of latex 
vessels than seedling trees of the same age, also that they retain the cha- 
racteristics of the parent trees. As it takes some years to prove the charac- 
ter of seedling trees much money would be saved by budding from high- 
yielding parent trees since these can be relied on to become high-yielders 
on reaching maturity. 

In an article published by Victor Rrs (Arch. v. de Rubb . Ned. -Indie, 
p. 195, June, 1922) he deals with the influence of planting material and 
selection of soil on latex yields. It is considered that an estate now yielding 
400 lb. of rubber per annum might have the yield increased to as much as 
2000 lb. per acre by grafting selected high yielders on to suitable stocks 
The quality of the soil also is so important that by suitable soil selection 
the yield of the rubber trees can be increased by 50 per cent, thus making 
it possible to obtain 3000 lb. of rubber per acre per annum on an ideal 
estate. Taking into account the need for " resting ”, and other factors, 
it is estimated that 1200 lb. of rubber per acre ought to be reached on 
good estates. W. S. G. 

384. An Experiment made to ascertain the Movement of Latex In the 

Latex Vessels of Hevea BrasWettsis during Tapping. 

Vis CHER, W. Over cen proef on de latex beweging in de latex vaten van 
Hevea Brasiliensis by het tappen experimented aan to toonen. Archief voor 
de Riibberculluuu in Nederlandsch- Indie, Year VI, No. 11, pp. 444-447, fig. 2, 
bibliography 5 publ. Buitenzorg, 1922. 

The author wished to trace the source of the latex which flows down 
to the tapping-groove, also, how far away from the incision the latex is 
removed from the vessels and at what rate the flow takes place. According 
to Arisz, the original latex derived from different parts of the tree show 
different melting points and by means of this principle he has tried to ascer- 
tain the place of origin of the flowing latex. 

Vischer found a diminution of pressure in the vessels up to a distance 
of one metre from the incision, which could not be explained other than 
by movement of the latex. Bobelioff has carried out experiments on 
trees with yellow latex ( Archief v. d. Rubbercultuur , V, p. 95, VI, p. 62 
and 1 12). 

The latex of some trees becomes yellow after it has been in the vessels 
for some time, although newly formed latex is white. The author adopted 
the same method as Bobiuoff. Trees were chosen in which the boundary- 
line of the white latex and the yellow latex occurred at the place of grafting. 

[J84] 
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Experiment A made on a tree grafted at a height of 35 cm. Colour 
of latex above the point of grafting before the incision was made : yellow. 

Trunk: A, 5 cm. below the union, white, after repeated incisions; 

* B, 12 cm. » * » * after 5 minutes B, slightly yellow; 

* C, 20 cm. » » » » » 10 minutes C yellow; 

Incision, 30 cm. » » > * » 15 minutes incision yellow. 

The yellow latex has thus taken 15 minutes to travel a distance of 
30 cm. Also, immediately after making the incision, the latex at a dist- 
ance of 30 cm. began to flow towards the incision. 

Experiment Bon a tree grafted at a height of 45 cm. Colour of latex 
above the place of grafting : yellow, before making the incision. 

Below the place of grafting : 

A, 5 cm. below the union, light yellow; 

B, 10 cm. » » 1 white; 

Indsinn 40 cm. below the union white. 

After repeated incisions : 

A, after 2 minutes: begins distinctly to turn yellow; 

* 3 » as yellow as the main trunk; 

B, ) 20 * ns > ■ » » 

Incision 30 * yellow. 

This experiment shows also that, where the incision is open the latex 
begins to travel towards the incision and starts from a distance of 40 cm., 
and that latex found at a distance of 40 cm. reaches the incision in 30 
minutes. 

In these experiments, the tapping was begun from below and continued 
in an upward direction, contrary to the usual method, because it is easier 
to note the moment of arrival of yellow latex, than the gradual bleaching 
of the yellow latex. 

It it obvious that it is immaterial in which way the movement of the 
latex is proved. 

The results of these experiments are of practical importance because 
they show that when tapping takes place at a short distance from the soil, 
the latex vessels of the lower part of the trunk have an influence on pro- 
duction. 

It is evident that the effect of a place in the internal bark which is 
affected by browning will be shown all the same, although the tapping 
may have been made at a relatively great distance. 

V. V. s. 

385 Tobacco Cultivation in Jugo-SIavia. 

STAIC, Urosch. Coltivazione dei tabacchi nella Jugoslavia. Bollettino 
Tecnico del R. istituto Speritnentale per la Coltivazione dei Tabacchi Scafati, 
Year XIX, Nos. 3-4, pp. 231-233. Scafati (Salerno), 1922. 

Tobacco was introduced into Jugoslavia at the time of the Turkish 
rule and, as it was evidently suited to prevailing conditions, the culti- 
vation area was extended without delay and is now an important crop, 
and maintains its popularity. 

[«*] 
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The chief centres of cultivation correspond with the more important 
Vine areas, namely in Servia at Bajina Besta ; Moravia (neighbourhood 
of Zitkovatz and Alexin ate), Rassina (neighbourhood of Kruscevatz); 
Vragno, Kumanovo, Skopho ; Bregalnitza ; Prihp ; in Herzegovina, neigh- 
bourhood of Trebigno, Stolatz, and Ljubuski ; in Bosnia, the entire country, 
especially near Vrgoiatz. In Voivodina (Banato and Backa) and in Sla- 
vonia, tobacco is also grown to a considerable extent. In Slavonia preli- 
minary trials were made in 1920, but since then results have not proved 
very encouraging, probably due to unsuitable climatic conditions. 

The best quality tobacco conies from Skoplie, Bregalnitza and Herze- 
govina. 

Two grades of tobacco are grown : small leaf and large leaf. The 
first is used only for cigarettes, is of Turkish origin and resembles the 
Turkish tobacco ; sweet taste, fine, light colour, very scented ; 3 % maxi- 
mum of nicotine. This type is grown in the district south of the Seva 
and Danube rivers not including Bosnia and Herzegovina. In Dalmatia 
equal quantities of both small and large leaf tobacco are cultivated. 

The small leaf type is classified as follows : 

1) Long-stalked : “ Golodraken ” with distinctly petiolate leaves ; 
“ Porsucian ” without petiole. 

2) Nearly sessile : " Guscian ” and " Guscianato 

The latter type is the most common and several different varieties are 
grown. The “ Gusciant ” is the most suitable for the climate and gives 
a more satisfactory yield. It is preferred to “ Porsucian " which decreases 
in popularity. 

The cultivation of long-stalked tobacco is confined chiefly to the Voi- 
vodina district and to Slavonia. The leaves measure about 50 cm. length 
and 35 cm. across, strong flavour, useful as pipe tobacco but can also be 
mixed for cigarette purposes. 

The war has seriously affected the tobacco industry in Jugoslavia and 
reestablishment of normal conditions is slow owing to the economic neces- 
sity of reserving wide areas solely for cereals. F. D. 

386, Comparision between the chief Types of Tobacco in Deli (Dutch 
East Indies). 

Jochems, S. C. J. Onderlinge vergelyking van de voomaamste typen 
van Deli-tabak. Mededeelingen van het Deli Proef station to Medan Sumatra, 
Series 2, No. XXV, pp. 1-37, plates 6. Medan, 1923. 

During the last 8 years, thfere has been no alteration in the system 
of tobacco selection employed in Sumatra (Dutch East Indies). Recently, 
however, a new method for measuring the length and breadth of the leaves 
has been introduced. Hitherto, measurements and enumerations were 
made of the leaves on the plant, and as marked variations are liable to 
occur, it was necessary to record at least 100 plants for each type. To 
ensure a reliable basis on which to work, this method involves the mea- 
surement of an enormous number of leaves iu a limited time — a difficult 
preceding under tropical conditions. The new method consists of a simpli- 
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fied system of collection and measurement of leaves on a board sub- 
divided into half -centimetres. 

It is estimated that a quick-worker can measure 1500 leaves in one 
morning. The inconvenience of this method is that the leaves when col- 
lected, have not yet reached their maximum development. The types 
differ in this respect ; the author has therefore made investigations as to 
the results of a cross between a slow growing type with a quick-growing 
type. Measurements were made of the leaves beginning from 8 days 
previous to harvest and continuing for 6 weeks. It was observed that a 
leaf frpm a slow grower is limited to an increase of % cm. length and 
breadth after ripening and from a quick-grower, the size remains station- 
ary. The shape of the leaves is regulated by the rate of increase in size. 
The length and breadth enlarges from base upwards ; from the tenth leaf, 
the increase is less obvious except that the length is elongated in proportion 
to the breadth. 

Taking into account the possible errors liable to occur when measure- 
ments are made just before maturity, the new method is preferable owing 
to the large number of measurments of winch it allows. 

A detailed description is given concerning the appearance of the 7 
different lines, the chief sources of seed in Pell, the number of leaves, the 
date of flowering, and the position of the leaves on the stem which comprise 
the chief points of difference. The author states that the 7 lines describ- 
ed are undoubtedly 7 distinct types. 

As regards shape of the leaves three sets of observations were made : 
1) the 3rd and 4th leaf ; 2) the 5th and 6th ; 3) the 9th and 10th ; in each 
case for each line, 1500 leaves were examined and measurements taken. 
The results are tabulated and the number of leaves per plant of the differ- 
ent lines is given, which varies from 22 to 43, and also the height of 
the plants (to the uppermost blossom) . The tallest plants are invariably 
associated with the greatest number of leaves. 

In order to determine the influence of the density of leaves on the 
fineness of structure and on the quality of the tobacco, further counts 
were made of the leaves at a height of 3.2 ft., collected immediately 
before the harvest of the first leaf and directly after the harvest of the 
eighth leaf. The differences due to growth of the stem are negligible and 
as a rule the number is invariable. 

Measurements of stem thickness at different heights above soil level 
are noted. The author doubts if there is any correlation between this 
thickness and the leaf yield. The number of leaves may be considered 
rather as related to the date of flowering. Late flowering results in a 
greater quantity of leaves. 

The characteristics of practical value are the superior yield, colour and 
quality of the fermented produce and the combustibility. 

The line which possesses the greatest number of qualities should be 
cultivated on a large scale. A comparison should therefore be made of the 
qualities of the fermented product and the plants in the fields. The author 
states that one line especially has shown a superiority to many other 
types. The quality of the tobacco is superior, the colour is attractive, 

[««] 
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the leaf surface is good, the average number of leaves per plant and more 
especially the total yield per field is distinctly higher. The number 
of leaves varies from 33 to 43, average 36.7 i, e. 4 leaves more than the 
line following and they are 1 cm. more in length. An economic advant- 
age in practice is the slow rate of ripening of tins type, in consequence 
of which the harvest is not hurried. 

Three other types, each with special characteristics have been prov- 
ed to be suitable for cultivation, but these are more exacting as regards 
soil. Experiments relative to this fact will be made during the coming 
years. D. V. S. 

387. Cultivation and Production of Cinchona (Quinine). 

I. PlERAERTS, J. Iye Quinquina. Congo , Revue gdneraie de la Colonie 
beige. Year III, Vol. II, No. 5, pp. 667-806. 

II. Indian Trade Enquiry , Drugs and Tanning Materials, Imperial In- 
stitute Report of Cinchona Bark, pp. 1-40, tables XII + Statistics. Eon- 
don, 1922. 

III. Sands, W. A. (Assistant Economic Botanist Dept, of Agriculture, 
Federated Malay States), The Cinchona (Quinine) Industry in Java. The 
Malayan Agricultural Journal, Vol. X, No, 3, pp. 65-86. Kuala Lumpur, F- 
M. S., 1922. 

I. — A detailed survey of all aspects of cinchona bark cultivation, 
origin, species, medicinal value, followed by an account of the results 
obtained with specimens of Cinchona succirubra Pav. at the *' Direction de 
l’Agriculture au Jardin botanique d’Kala ” (Belgian Congo). 

The chief source of quinine, namely the Dutch Indies cannot cope 
with the ever increasing demand, and attempts to extend the cultivation 
are being made in other countries, such as China, Brazil, Madagascar, 
Jamaica, etc. to supply local needs. 


Analyses of Bark from Cinchona succirubra at Eala. 
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The bark obtained at Eala is evidently of superior quality and indi- 
cates the adaptability of Cinchona succirubra to the climatic conditions 
of the Belgian Congo and the importance of making further cultural 
trials with a view to the stabilisation of this species, which after a few 
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years should supply 800-900 kg. of quinine sulphate per annum and meet 
the local demand. 

XI. — Report of the Indian Trade Enquiry dealing with cinchona bark 
cultivation, production, trade and utilisation throughout the world. At- 
tention is drawn to the fact that at present Java produces about 23 000 000 
lb. of bark, that is, 90 % of the total world's production, and the possibi- 
lities of increasing the production in India and Africa (including full sta- 
tistics as to exports etc.). Cinchona bark produced in St. Helena, East Africa 
and in the Cameroon s has recently been received at the Imperial Insti- 
tute, London, and chemical analyses made of Cinchona robust-a , C. suc- 
cirubra, C. Ledgeriana and C. Ledgeriana X C. succirubra together with an 
account of the methods of cultivation in these countries. 

III. — W. A. Sands gives a detailed description of the gradual in- 
crease in cinchona bark production in Java, the acreage planted, the spec- 
ies, etc. cultivated, and the methods employed. The remarkable success 
obtained is due chiefly to the careful selection and propagation, largely, of 
Cinchone Ledgeriana, the regulation of market prices, the plentiful supply 
of cheap labour, the ideal conditions of soil etc., and the valuable experi- 
mental work of the Government Cinchona plantations. 

The author gives the exports of quinine sulphate and hark from the 
Butch East Indies for the years 1916-20. The average annual production 


is estimated as follows : 

1st Year: 125 lb. dry balk 5 % quinine 

2nd » 250 » > » 6 % » 

3rd » 375 » » » 7 % » 

4th » 500 » * » 7 Yi% » 

5th » 630 » » * 8 % » 


An examination of the alkaloid content of C. Calisaya and C. Ledge- 
riana shows the outstanding superiority of the latter as a source of quinine. 
The annual increment of quinine in the bark is studied closely in the selec- 
tion and observation gardens, and samples of stem bark are taken each 
year from each type growaand analysed. It is a noteworthy feature that 
the quantity of quinine contained in the bark is not the same, even when 
the grafted trees are all derived from one parent tree and grown near to 
each other under similar conditions. 

A description is given of the method of marketing and extraction of 
quinine. ' M. L- Y. 

Vine growing. 

388. Influence of Vine Training on Fruit Production. 

AuchTER, E. c. and Baeeard, W. R. Bulletin No. 250 University of Mary- 
land Agricultural Experiment Station, pp. 207-234, figs. 22, bibliography. Col- 
lege Park, M. D., 1922. 

Records of yields obtained from different varieties of vines trained 
according to five systems at the University of Maryland Agricultural 
Experiment Station viz. — Single Stem Four Cane kniffen, Single Stem 

[ 388 ] 
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'fwo Cane kniffen, Two Wire Umbrella or Umbrella kniffen, Munson 3 
wire cross-bar system, and the Fan. 

Under Maryland conations, the Single Stem Two Cane kniffen 
appears to be the most satisfactory method. Posts are set 24 ft. apart, 
3 vines between each two posts and no vine nearer than 4 ft. from any 
post. The lower wire is placed 2 y 2 to 3 ft. from the ground agd the 
upper wire from 2 to 3ft. above the lower one. First year, the cane is 
pruned back to two or three buds, and the shoots staked or allowed to 
trail. Second year, all canes but one are removed and this is cut back 
tq two 01 three buds. Third year, all canes but one removed and this 
should be carried to top wire and secured ; all shoots shoul4 be retained, 
the excess canes can be removed at the next pruning, giving the vine the 
advantage of their growth during the summer. Vines pruned thus, often 
have the most vigorous shoots near the head. Fourth year : two vigor- 
ous canes selected just below the lower wire and trained to right ana 
left along the wire, shortening back to 4 buds ; a similar system is followed 
along the upper wire shortening back to about 6 buds. Two more canes 
are cut back to spurs close to the main stem at each wire, and only 
one or two buds left. From such renewal spurs, canes for training along 
the wires will be developed for the following year. All other canes should 
be removed. Fifth year, training similar to fourth year system. In select- 
ing the canes it is advisable to choose the round, medium sized ones, with 
average internodes and round buds. It will probably be profitable to 
select spurs on wood older than two years as shoots on such wood seldom 
bear fruit and will make good fruiting canes the next year. Canes on the 
upper wire should be cut back to about 10-12 buds, and the forthcoming 
fruit bearing shoots allowed to droop down without tying. The num- 
ber of buds to leave each year will depend on several factors but good vig- 
orous, mature vines growing on average soil should show 30 to 40 buds, 
i. e. 60 to 80 clusters of grapes. 

The yields obtained per acre are distinctly higher with this system 
than with the others giving high grade fruit. The Munson system also 
gave good yields but the additional expense and time required for erecting 
the trellis, and the greater difficulties of picking and spraying make this 
method inferior. The three other less profitable systems of training are 
also described in detail, also several other less common methods ap- 
plicable to weak growing varieties, when it is an advantage to train 
the shoots upright. . M. L,. Y. 

389. Hybridisation of the Vine. 

I. — ZwElGEU {Leiter der staatlichen Rebenziichtungsstation in Klos- 
terneuburg) . Rebenkreuzungen. AUgemeine Weinzeitung, Year 39, No. 44, 
p. 167 ; No. 45, pp. 171-172. Vienna, 1922. 

II. — Idem. Die Technik der Rebenkreuzung und die heurigen Etgeb- 
nisse im bichte derselben. Ibid., No. 50, pp. 193-194 ; No. 51, pp. 197-199 
No. 32, pp. 203-204. 

I-II. A description is given by the author. Director of the “ Re- 
bepzuchtungsstation ” {Vine Breeding Station), at Klosternepburg (bower 
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Austria), of the crosses made in 1922, including 100 known varieties, 
and of 45 self -pollinated varieties. Amongst the cross-pollinated varie- 
ties may be mentioned: White Burgunder Neuburger; Orange Traube; 
Grey Portugieser ; Red Veltliner ; Blue Portugieser ; White Riesling ; 
White Gutedel ; White Welschriesling (Oesterreichisch) ; Rotgipfler (Blau- 
frankisch) ; St. Laurent ; Red Ziefandler ; Red Sylvaner ; Green Sylvaner ; 
Blue Wildbacher; Red Traminer. These crosses should give superior 
quality fruit. 

As a substitute for cross-pollination of various vines with pollen from 
the stock Berlandieri Riparia Kober B and Berlandieri Riparia Kober 5 BB, 
it is considered probable that better results will be forthcoming with the 
stock used in Lower Austria, the most popular stock being the Green 
" Veltliner ”, suitable for calcareous and most other types of soil. 

F. D. 

390. A New Method of Grafting Vines. 

BrichET, P., XJne nouvelle greffe pour la vigne. Le Progris agncole et 
viticale. Year 44, No. 2, pp. 31-33. Montpellier, 1923. 

The author has introduced a new method of budding as a substitute 
for the <r Mayorquine ” system. The graft consists of a shield shaped 
bud which is inserted in the upper portion of the stock in an oblique cut. 

This method can be employed in situ and with a small scion, but it 
will in such a case be advisable to cover the tip with paraffined paper to 
avoid drying. 

The following advantages are noted : The shoot is an extension of 
the stock and will develop into a rectangular form. The union is com- 
plete and the graft grows more quickly as a consequence of the direct 
union of the cambial surfaces. The dead wood is reduced to a minimum 
and the callus formation is rapid. This method causes a distinct saving 
of labour. R. D. 

Forestry . 

391 Crop Rotation as applied to Forests. 

ROULLEAU DR la RoiJSSlkRE. Bulletin du Comite des Forets, Year X, 
No. i, pp. 318-326. Paris, 1923. 

In the author’s opinion foresters in the past were not opposed to the 
idea of changing from time to time, the species growing in the forests. 
They were, however, more inclined to introduce types growing on the same 
soil, which is in itself a form of rotation, on account of the difficulties and 
cost of a more complete system. The Department also seems to have 
considered the economic more than the cultural side and has at times gives 
orders which were harmful and not in accordance with the theory of crop 
distribution. Thus in 1855, when oak wood was very expensive, orders 
were given to eradicate beeches from the oak forests. 

Fhe author advises an alternation of species, but it should not be carried 
out roughly or ou hard and fast lines. If a forest has not been too much 
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damaged by bad clearances or bad general management, the greatest 
efforts must be made to maintain on the soil the kinds which have always 
thrived there. 

It is only in exceptional circumstances that the immediate or progres- 
sive substitution of groups of trees can be considered. For example : 
the order given to destroy most of the beeches in the forest of Serc4, sit- 
uated on acid siliceous soil, speedily ruined several of its oak plantations. 
After the disappearance of the beeches the heather began to spread and 
invade the undergrowth, but when this was removed, the author saw in- 
numerable vigorous clusters of oak-seedlings springing up. From 1885 
to 1910 a regular campaign was carried on against the encroaching heather. 
It was all up-rooted and beeches planted between the large clusters 
of oak-seedlings. His efforts were useless and henceforward a rotation 
with silvan firs has become a necessity. 

In forest coppices rotation of species takes place naturally in many 
places, but in many others, artificial rotation has often to be drastically 
applied. 

For example the case may be taken of a forest where the oak-tree 
was supreme in former days, intermingled with a few birches and aspens. 
The “ white " disease attacks the oak-tree almost every year from 1909 
onward; birches and aspens are spared, and within a short period they 
spread all over the wood. The hornbeam is a species which, in the vici- 
nity of oak-trees suffering from “ white ** disease, has the same effect as the 
birch and aspen. 

The hornbeam seeds very profusely every year, it is therefore dif- 
ficult to maintain beeches and oaks where this species has established 
itself. But the hornbeam coppices are finally destroyed and supplanted 
by aspens and under the aspens, the oak-tree naturally returns. This, 
therefore is a case of natural rotation of species. 

But if the soil has lost its fertility, birches and heather will take the 
place of the oak-tree and an artificial rotation with pines will be required. 

Natural rotation works slowly and to hasten its progress, the simple 
* coppice or the old and completely spoilt, oak, beech etc. coppices, can be 
replaced by fir-trees from the Jura, forest-pine, larches or green Douglas. 
At Taigle (Orne) and elsewhere, coppices were transformed into fir forests 
in less than a century, since the forest-pine grows in 30 years. A less 
radical method can also be adopted. In a completely ruined deciduous 
forest of birches from 20 to 25 years old and thinly distributed, the author 
had planted groups of resinous trees (2 plants of Normandy fir at 2 points 
per hectare) a form of plantation that entails practically no expense and 
is convinced that in about 80 years, without any further cultivation, the 
firs will have fertilized the coppices in large patches, and that for 150 years, 
the forest will be marketable. The following exemple corroborates this 
view : 130 years ago, the forest coppices of the estate of Arlay in the Jura, 
did not contain a single fir-tree and were worthless. At a certain time, 
the fir-trees of the commune of the “Haute Joux ” spread their seeds 
abroad and the fir seedlings were allowed to develop. To-day the last 
traces of the coppice have disappeared. The author advises that the beech 

[*•■] 
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shoot of the staddle kind which are found there and are very vigorous 
should not be disturbed. Thus will be obtained a rotation of species, 
with fir trees and beeches in combination. R. D. 


392. Forest Management in France, 

Schaeffer, A. {Conservateur des Eaux et Forets). Development of 
(French) Management Methods from 1912 to 1922. Journal of Forestry, 
Vol. XX, No. 8, pp. 883-887. Washington, 1922. 


The period under consideration was almost entirely occupied by the 
War which, owing to the enormous demand for wood it occasioned, increas- 
ed the necessity for transforming coppices into forests. On the other hand, 
the War proved that forests, whether of conifers or deciduous trees, were 
able to provide rapidly, trunks of large dimensions without affecting 
their future utility. The coppices beneath standards, on the other hand, 
only supplied materials for making small objects or charcoal. Their large 
reserve trees could not be removed without causing damage, while the ne- 
cessity of cutting down the coppice in order to reach these reserves has 
always been a difficulty. Further, the great disproportion between the 
areas occupied by coppice under tall trees and the cubic measure of large 
timber obtained from it has led to the condemnation of this method of 
forestry in France. 

The conversion of coppice into high forest, however, necessitates an 
expenditure ot time and money that cannot be met by private individuals. 
For this reason, a system intermediate between the coppice and high forest 
was devised, which goes by the name of the ‘ ' selected deciduous high 
forest " (“ futaie jardinee feuillue ,f ). 

The tendency of the new methods is towards more frequent felling, 
the leaving of large reserves (in order to increase the production of heavy 
timber) and the gradual substitution of regeneration by shoots for reproduc- 
tion by seed. 

In a forest divided into 30 felling lots, 2 fellings are made annually, 
so that every 15 years, each lot is subjected to a felling which is at the 
same time a selection thinning. Trees of an age to be used as timber, 
as well as defective specimens, are cut down, the groups are thinned and 
the development of valuable species attended to. The felling, however, 
is limited in such a manner that before the next cutting, the forest has 
regained its original density. 

Eet V be the volume before the felling, x the fraction exploited, t the 
amount of growth and n the number of years of the period under con- 
sideration. We then obtain the following formula (based on the formula 
of compound interest) ; (V — Vx {I -f i) n = V ; whence we have : 


x ~ I — _ J . 

(i i ^) n 

If we consider the average trees with an increase in size of about 3 %, 
and take a period of 15 years, we get ; x — I — 1^03 ~ 
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In this case, if 36 % of the reserve is used, this is renewed at the end 
of the 15 year period. 

If the object is to enrich the forest, the staddles need not be counted 
in the estimation of the initial volume, or else an increase of, for instance, 

* of this volume may be aimed at in 15 years. The formula then is 

(V - Vx (/ + 0" = v + T . 

With t — 3 and » — 15, it is seen that the felling should be limited 
to 27 % of the reserve volume. This estimate is important, for it gives 
the owner information respecting the future of the forest he is exploiting 
and prevents impoverishment. The advantages of this system, which 
has already been adopted in the case of numerous communal forests are, 
further, as follows : 

Frequent cutting at the same place insures the vigorous growth of 
the young shoots ; even immediately after felling, the spaces between the 
large trees are of small extent, so that the soil is always occupied. Finally, 
the trees grow more nearly to the same height which increases the yield 
of large timber and decreases the amount of lopping required. 

When the coppices under high forests are situated at an altitude of 
over 400 m., conifers are usually planted, these trees produce 10 cubic 
metres of saw-timber per annum and per hectare, whereas deciduous trees 
never yield more than 4 metres. The yield of the Douglas fir at this 
height would probably be even more, although in low-lying districts like 
Sologne, this tree has not been able to resist the draught of the last few 
years. R, D. 

303 - Logging in North-West America (British Columbia and Pacific 

States). 

Kay, J. Transaction of the Royal Scottisk Arboricidtural Society, vol. XXXVI 
Pt. II, pp. 152-157, figs. 10. Edinburgh, 1932. 

The development of forest areas inaccessible by ordinary means of 
timber transport has necessitated the adoption of new methods of handling 
and transport. Hence the construction of Humes, chutes, etc. Flumes 
can be constructed more cheaply than a railroad and can be worked with- 
out fuel or skilled labour. The first stage in flume construction consists 
in an accurate survey of the proposed line of flume, the best grades, curves, 
and probable cost. The grades may vary from 1 % to 25 % or more ; 
2-6 % grades are, however, the most efficient. The available water- 
supply will determine the type of flumes and whether square or V-shaped. 
The latter type is considered the best. The water is confined and has 
the greatest carrying power owing to the shape and tends to lift the 
log, and is less likely to cause a jam ; also, this system requires less water 
than the other types. The 90° angle seems the best for aU purposes. 
The usual procedure is to erect a saw-mill near the upper end of the 
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flume, and to saw out the material required ; as the work proceeds 
the lumber is floated down as required. In the autumn when the water 
becomes scarce, use is made of an iron apron which acts as a dam and 
keeps back sufficient water to give force enough when released to set 
the logs going. A telephone line is usually carried along the flume ; when 
a jam occurs word is quickly passed down to the skidding crews and loading 
is stopped and the water turned off until the obstruction is removed. 

In the early years of the lumber industry on the Pacific Coast beasts 
of burden were largely used for skidding purposes. Owing, however, to 
the size of the timber, and the topography, other means of transport 
were found to be necessary. Near the coast, logging railroads have been 
constructed. The locomotives used are mostly geared, which enables 
them to climb heavy grades up to 7 % or more. The fuel used may be 
oil, coal or wood, depending on circumstances. The wagons are very strong- 
ly built and are supplied with automatic couplings, air and hand-brakes. 
Felling and cross-cutting are still done by axe and saw, but the old trees 
are often swell-butted and spring-boards are used to reach the point above 
the swelling which prevents slipping on sloping or soft ground. 

In British Columbia the high-lead system is more common. The logs 
are hauled to the side of the railroad where they are loaded on the wagons ; 
when the train is filled it is replaced by a new line of empty wagons. Spar 
trees are left at distances of 1000-1200 ft apart .and about 12-15 ft. 
from the railroad. The rigger climbs the tree and at a height of 120-200 ft., 
lops off the top wflth axe and saw (lately, this has been done in some cases 
by stringing together several sticks of dynamite and placing around the 
tree top, and firing the charge by means of a detonating cap attached to 
a long fuse). To give rigidity to the spar tree, 6 cables are placed near the 
top and 3 near the middle ; a high-lead block weigliing 500-900 lb. is then 
hung 5-15 ft. below- the cables, and is fixed to the spar-tree by means of a 
1 l / 2 -2 inch plough-steel strap. The loading tackle is also installed before the 
rigger descends from the tree (See Plate XXV, Fig. 84). Two donkey en- 
gines are used, one for yarding (skidding), the other for loading. These are 
operated from one massive platform and are expected to hanl and load logs 
often 10 ft. in diameter and 32 ft. or more in length. They are equipped with 
high-pressure vertical boilers and have a working pressure of from 150- 
200 lb. per sq. inch. A detailed description is given of the methods of 
transportation. Two main drums are placed tandem fashion on the plat- 
form ; these carry the main hauling line and the trip line (haul back). 
The latter is a small wire rope travelling between the power-skidder and 
a pulley to be dragged and used to return the main cable with 
chokers, etc. for the next log. The main yarding line varies from 1-1 % 
inch in diameter and from 900-1500 ft. in length and is made entirely 
of steel. A third drum carries the straw line and is used to run out the 
trip-line, or as a haul-back, either when a new setting is being made or 
when roads are being changed. The “Wentworth" patent core-rope 
is said to be the best wire rope used in British Columbia ; this prevents the 
strands from crushing each other, and consequently does away with in- 
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tetnal friction that wears away the individual wires of the strands. Trip 
lines are B / s - 3 / 4 inch in diameter and about 2 % times as long as the main 
yarding lines. An electric signal is used for transmitting orders. 

R. D. 


bibliographical notes. 

394- Mundy, H. G. (Chief Agriculturist and Botanist). Distance Planting 
Trials for Maize. Bulletin No. 440, Department of Agriculture , Rhodesia, 
p. 11, Salisbury, 1922. 

The trials show that the best yields of grain have resulted from the 
spacing of 40 ins. between the rows and 15 ins. between plants in the row. 
When the crop is required for fodder, closer planting' is advantageous. 

W. S. G. 

395- PERCIVAL, Prof. J- Seed Mixtures for Permanent Grassland. Journal of 
the Ministry of Agriculture, Vol. XXX, No. 3, pp. 204-209. Iyondon, 
1923- 

Comparison between the chief methods commonly employed for the 
production of permanent grass on arable soils : 1) tumble down pastures 
(random herbage) ; 2) sowing of hay seeds (from barns and haystacks etc.) ; 
3) use of seed mixtures of commercial grass and clover seeds. The ad- 
vantages ol a complex mixture are discussed and a list of useful mixtures 
on light, medium and heavy soils is given including details as to prepara- 
tion of the land and sowing. M. b. Y. 

396. RiviERE, G. (Direeteur de la Stotion agrouoinique de Seine-et-Loise). 
Pi chard, G. Influence de la Couleur des murs d’^spaliers sur la hativite 
de maturite des Fruits des pechers qui y sont adosses, (Effect of 
Colour of Wall upon Ripening of Fruit of Espalier Peach Trees). 
Journal de la Societi d' Horticulture de France. Series 4, Vol. XXXV, 
pp. 79-82, Paris, 1923. 

The fruit of peach-trees trained as espaliers against a black wall ri- 
pen much earlier than that of similar trees trained against a white wall ; 
this is explained by the difference in the average temperatures which 
have been found to be 24.08° C. and 18.81° C. respeectively from March 
6 to September 8. R. D. 

397- SiCARD, H. Moyens pour remedier aux d<5gats causes aux vignes par 
l’orage. (Means of Remedying the Injury done to the Vines by the 
Hail-Storm). Le Progr&s agricole el viticole. Year 40, No. 6, pp. 129-137, 
Montpellier, 1923. 

The author examines the question whether it is advisable in some 
cases to re-prune vines injured by hail, and treats of the best method of 
gathering the grapes from vines that have been repruned and those that 
have only been pruned once. R. D. 
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39S. Reyes, Luis, J . (Forester and Wood Technologist, Bureau of Forestry, 
Manila). Woods of the Philippine Dipterocarps. The Philippine Jour - 
nal of Science, Vol. 22, No. 23, plates 31, pp. 291-344. Manila, 1923. 

Anatomical and technological studies on the woods of various species 
of Dipterocarps in the Philippines. R. D. 

399 - DUYFJES, J. J. Fen kyk in vogelvlucht op het boschbehecr op Java 
1911-1920. Tectona, tome XVI, No. i, pp. 1-6. Buitenzorg, January 
1923. 

A summary of the management of the forests in Java in the years 
1911-1920. An examination of the output of teak-timber and the financial 
results (net-income) of the forest management in the whole of Java 
as well as in specified areas of that island. D. V. S. 

400. LUGT, C. Producten boekhonding voor het boschbehecr op Java. 
Tectona , Vol. XV, No. 12, pp. 1021-1048. Buitenzorg, 1922. 

An article on accounting in forest administration in Java. 

D. V. S. 

4 01 - Becking, W. and, J. H. Ennontwerp voor de hontbockonding in de 
Bjati bosschan op Java Tectona, vcl. XV, No. 12. pp. 1049-1069. Bui- 
tenzorg, ig22. 

Accountancy system for the teak forests of Java. D. V. S. 
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SYNTHETIC ARTICLES. 

402. The Value and Use of Certain Stock Feeds, 

I. — Kwng H. (Band wirtschaf tliche Kreis-versuch station Speyer) . Fudge 
haufig vorkommende Weinbergunkrauter, Hire chemische Zusammensetzung 
sowie ihr Wert als Futter- und Dungemittel. Wein und Rebe, Year 4, Part 7, 
PP- 3 1 1-326. Mainz, 1922. 

II. — Fish Meal as a Food for Live Stock [Ministry of Agriculture and 
Fisheries, Leajlet, No. 333 (Revised, November 1922). London, 

III. — Pfeiffer Tel Die Stickstoffhaltigen Verbindungen nichtei- 
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weissartiger Natur in Futter. Fuhlings Landwirtschaetliche Zeitung , Year 
71, Parts 17-18, pp. 313-324. Stuttgart, 19221 

IV. — Richardsen and Brinkmann. Milchviehfutterungsversucbe 
mit Hamostoff. Ibidem, pp. 325-334. 

V. — Engels. Die verschiedenen Methoden der Grunfutterung verwer- 
tung resp. — Konservierung unter besonderer Beriicksichtingung der Riiben- 
blatter aind sonstigen Blattarten. Suddeulsche Landwivtschaftliche Tiermckt, 
Year 17, No. 25, pp. 299-203. Hanover, 1922. 

VI. — Fraps, G. S. Digestibility of the Sugars, Starches, Pentosans, 
and Protein of Some Feeding Stuffs. Ibidem, No. 290, 21 pp. 1922. 

VII. — Fraps, G. S. Digestion Experiments. Ibidem , No. 291, 15 pp. 
1922. 

VIII. — Wheeler, G. B. The Marketing of Mill Feeds. Ibidem, No. 1124, 
1922. 

I. — The composition, and the stock-feeding and manurial value of some 
common vineyard weeds . — In the vinegrowing regions of the Palatinate, 
and especially in the highest parts of the Haardtgebirge, vineyard weeds 
are used as a stock feed, being fed alone or with pruning debris. The 
author analysed some of these plants and obtained the results given in the 
appended tables. He took as terms of comparison the composition 
of meadow hay shortly before flowering, and that of Red Clover in full 
flower. These two feeds contain respectively : dry matter 25 — 21 — 
24 ; the dry matter being composed of : crude protein 12.0 — 16.2 — 
16.2 ; fat 3.2 — 3.2 — 3.3, N-free extract 52.4 — 44.8 — 38.8 ; crude 
fibre 24.0 — 28.1 — 32.5. 

The percentage of dry matter in the weeds studied ranged from 7.34- 
16.90, being below that found in meadow hay, red-clover and lucerne, but 
the sand-freed dry matter contained larger quantities of protein (17.31- 
27.78 %) , fats (1.39-4.55%) and crude fibre (13.25-19.68%) than the 
last mentioned three plants ; the percentage N-free extracts was, however, 
lower in the weeds (30.45-46.55). Thus, from their greater succulence, 
weeds fed green are of less value than fresh meadow hay, red clover 
and lucerne, but of greater value than these hays if fed dry. 

The weeds under consideration withdraw from the soil large quanti- 
ties of nutritive substances which must be carefully restored to the land, 

Hoeing is the best method of controlling these weeds ; should they, 
however, get the upper hand, they can be used as forage, but must not be 
cut too near the ground (in order to obtain them clean), and ought to 
be washed before they are given to stock. Any plants known to be inju- 
rious are naturally discarded. 

The weeds studied all suited animals very well with the exception 
of Mercurialh annua which is always left untouched by grazing stock 
and rejected if mixed with hay. Owing to their large nitrogen and potash 
content (which reaches the very high figure of 10.9 % of the dry matter 
in Chenopodium album), all these weeds have a considerable manurial 
value. 
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i able I- — Percentage of the chief forage constituents present in the weeds. 


Weeds 


Convolvulus arvensis 
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Table II. — Percentage of substances nutritious to plants, 
present in the dry matter of weeds. 


; Phosphoric j 

Weeds 1 Nitrogen j ! Potash 

1 Acid i 


! 

CoHUoiuuius arvensis 1 
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0.94 

4.91 

Chf nop odium album 1 
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10.91 

St Maria media ! 
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Ctrsium aroense 
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Sonchus oleraceus 
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7.82 

Mercurialis annua 

3.83 
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II. — Experiments carried out in Great Britain in order to determine 
the value of fish-meal as a food for live-stock. — The annual production 
of fish-meal in Great Britain exceeds the internal consumption. Most 
of this meal used to be given to poultry, but of recent years, it has been 
increasingly fed to other domestic animals. 

The general average of nine recent analyses has given the following 
minimum, maximum and mean percentages; moisture 7.7 to 18.1 ; 12.9; 
albuminoids (protein) : 51.1 to 63.x ; 56.6 ; — fat 1.3 to 6.7 ; 3.71 — 
mineral constituents 20.8 to 28.0 ; 24.9 {these figures include : calcium 
phosphate 16.6 to 20.6 ; mean 18.8 — salt 0.6 to 5.3 ; mean 2.2) carbo- 
hydrates, crude fibre etc., 0.3 to 4.2 ; mean 1.9. 

As a general rule, fish meal should only form one eighth of the ra- 
tion, and when employed as a stock-feed, ought to contain no herring 
debris, or salt. If these precautions are observed, the meat of pigs given 
fish meal is of excellent quality, but if this care is not taken, the poik 
acquires an unpleasant smell. 

No detrimental effect on the appearance, colour, odour and culinary 
value was observed in the case of the meat of the pigs used in experiments 
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at Leeds University, where fish-meal formed */» to 1 j v of the total dry 
food, being fed during the last month at the rate of over 0.5 kg. per 
head and per day. 

In the pig-feeding experiments conducted at the Rowett Research 
Institute, of Bucksbum, Aberdeen, tests were made with : 

1) Fish-meal especially prepared for a stock-feed from fresh sal- 
mon waste (analysis: albuminoids 61. 1 ; fat 2.3; inorganic matter 25.0; 
moisture 10.3 ; undetermined 1,3 %). 

Results : Kb disagreeable smell, or taste, was imparted to the fresh, or 
salted, meat, even when the pigs had been fed the meal up to the time of 
killing. 

2) Fish meal made of a mixture of salmon and herring waste 
(analysis : albuminoids : 62.2 ; fat. 6.4 ; inorganic matter 13.6 ; moisture 
14.6 ; indetermined 3.2 %). Proportion fed */ 7 of the ration. 

Result : the meat of these animals had a disagreable smell and taste. 

3) Various commercial fish meals sold under the name of “ White 
fish meal Amount fed 1 / 3 of ration. 

Result : no unpleasant odour, or smell, was imparted to the fresh meat, 
even when the pigs were fed this meal up to the time of killing. The salt- 
ed meat, however, had an unpleasant flavour in the case of animals that 
had received fish-meal up to less than 14 days before they were killed. 
If the fish meal had been discontinued for 14, or more days before the an- 
imals were killed, their meat was not affected. It may therefore be con- 
cluded that meal made from salmon refuse may be fed up to the time of 
killing in the case of animals of which the meat is to be consumed fresh, 
and up to 3 or 4 weeks before the time of killing, if the meat is intended 
for salting. 

Fish-meals 1 and 2 were giveu to dairy cows (0.9 kg. per head and 
per day for two months), and also to hens : the milk from the cows, and 
the flesh and eggs of the fowls were not affected in any way. 

The fish-meal manufacturers of Great Britain have agreed to produce 
a meal made only from salmon refuse to be sold under the name of 
“White fish meal", and having the following composition: albuminoids 
not below 55 % ; calcium phosphate not below 16 % ; fat not above 5 % 
salt not above 4 %. 

In three experiments made in 1918-20, at the West of Scotland Agri- 
cultural College, fish meal of the above given type was used for fattening 
cattle at the rate of 600 gm. per head and per day mixed with rolled oats. 
The animals fattened well and their beef was excellent. Up to 1.4 kg. 
of fish meal per head and per day may safely be fed to milch cows, but 
care must be taken that the milker does not touch the meal just before 
milking, otherwise the milk acquires a disagreeable smell. 

Owing to its high albuminoid and phosphate content, fish meal 
is especially good for calves. Recent experiments have proved the advant- 
age of rearing calves on whey and a mixture of fish meal and meal, or 
milling offals ; one parts of fish meal and two parts oat meal or middlings 
being given, for instance. In some trials made at Reading, the follow- 
ing mixtures were given at the rate of 500 gm. per 5 litres of whey: 

[«*] 
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linseed cake + bean flour + fish meal (3:3:1); 2) linseed cake + 
fish meal (2:1); 3) linseed cake + oat chaff + fish meal (3:2:1). 

Horses may be given up to 0.9 kg. fish meal per head and per day ; 
fish meal is especially useful when good hay is lacking and much straw 
has to be introduced into the ration. 

Fish meal also forms a very good supplementary food for sheep on 
roots, and can be given to them at the rate of 150 to 200 gm. per head 
per day, and per 100 kg. of live weight. It is well suited to suckling 
ewes. 

Chicks must not be fed fish meal until they are at least a week old, 
when this meal may form 5 % of the mash, the amount being afterwards 
increased gradually. Young fowls, can be fed the following ration : 
crushed oats + chaff + maize flour + fish meal (8 : 8 : 2 : 1). Faying 
hens may be given to to 15 % of fish meal in their mash winch may be 
composed, for instance, of middlings maize flour + chopped lucerne or 
clover, hay + fish meal ( 3 : 3 : 3 : x ) * 

III. — Non-albuminoid nitrogenous compounds for stock- feeding. — 
Dr. Pfeiffer discusses the results of the extensive experiments conducted 
by Hansen on feeding milch animals with a ration containing t urea (1). 

In the two series of experiments on dairy cows (in winch urea was 
added to a ration poor in albuminoids, but containing sufficient starch 
values), the milk yield decreased little, or not at all ; any slight decrease 
was attributed by Hansen to a lack of easily soluble carbohydrates ; 
Pfeiffer however does not discuss the matter. 

The third series included 7 preliminary periods of 21 days each, 
and 14 periods belonging to the experiment properly so-called. In pe- 
riods 1-3-5-7, the cows received sufficient albuminoids, but in periods 
2-4-6, the latter substances were partially replaced by urea of equivalent 
starch value. Whereas during the first periods, the average live weight 
gain per head and per period was 7.75 kg., in the second series, the live 
weight decreased 3.33 kg. Hence, we have 11.08 kg. per head and 0.53 kg. 
per head and per day as the balance against the ration containing urea. 
In series 4, 5 and 6 of the experiment the balance against urea was respec- 
tively 0.62 — 0.14 — 9.77 kg. per head and per day. In series 7, a 
basal ration poor in albuminoids but containing sufficient starch values 
(period 1), was supplemented by urea (period 2) and by oil cake (period 3), 
in order to make its albuminoid content higher, and its starch value 
lower as compared with the two preceding series. In the urea period (8 
days), the animals lost on an average 1 kg. per head, viz, 0.12 kg. per 
head and per day ; in the oil cake period (12 days), they gained 9.5 kg. 
viz., 0.79 kg. per head and per day. Therefore, the balance against 
the urea ration was 0,91 kg. per head and per day. In the general aver- 
ages of the series of experiments 3 to 7, the loss due to the addition of 
urea to the ration was 0.59 ±0.88 kg. per head and per day. 

This noticeable loss in live-weight can be explain by two hypotheses : 
r ) the tissues of the animals were consumed by the production of milk 

(1) Summarised in R. 1922, No. 1194. (Ed.) 
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which contained crude protein and albuminoids in excess of the amount 
supplied by the food ; 2) some deposition, or loss, of fat had taken place ; 
the urea had probably been transformed in the digestive apparatus, 
by the action of bacteria, into albumin with the expenditure of much 
energy and consequent transformations in the carbohydrates. 

Taking the first hypothesis as his basis, the author has estimated the 
weight of milk corresponding to the animals' loss of weight ; the amount 
of milk that could have been produced without any decrease in the live 
weight or any administration of urea + starch value and the amount of 
milk yield due to the urea 4 - starch value. This latter amount was 35.5 % 
of the actual production, viz. less than 37 % of the milk supplied by a 
corresponding amount of albuminoids. 

On the basis of these data and of the unit prices (as compared with that 
of urea), of various carbohydrate food-stuffs and of some oil-cakes, the au- 
thor shows that the ration containing urea + starch value in part substi- 
tution of albumin costs more than the normal ration. Urea cannot eco- 
nomically be used as a food, but should be kept for a fertiliser, since the forage 
value obtained by its application is far higher than that of the same 
quantity of urea employed as a food-stuff. 

IV. — Experiments in feeding dairy cows with urea. — These 
experiments were conducted at the Higher School of Agriculture, at Bonn- 
Poppelsdorf. The basal ration consisted of straw, chaff roots and slices, 
in alternate periods, 200 gm. per head and per day were given in addition , 
The results obtained were entirely satisfactory, for the addition of urea made 
a slight increase in the milk yield and the fat content, as well as in the 
weight of the animal. 

V. — The use and conservation of green forages and especially of the 
leaves of beets, etc. — A brief account of the various methods of preserving 
green forages by means of drying and ensilage. 

VI. — Digestibility of the sugars, starches, pentosans and protein of 
some feeding stuffs. — The work described by Fraps in Bulletin No. 290 
of the Texas Agricultural Experiment Station is a continuation of the ex- 
periments described in Bulletins 175 and 196 of the same Station. The 
first Bulletin treats of the digestibility and distribution of pentosans in 
the foods, and the second of the digestibility of the sugars, starches and 
pentosans present in roughage. 

In Bulletin 172 of the North Carolina Experiment Station (1900) 
the author has passed in review the literature dealing with this subject 
published up to the present year, while in the Bulletin under examination, 
some recent important researches carried out in the United States are 
described. 

The material used in this work was obtained from the digestion 
experiments described in Bulletins Nos. 166, 203 and 245 of the Texas 
Experiment Station. 

The determination of the pentosans included the estimation of both 
the soluble and insoluble forms present in the N-free extracts and in the 
crude fibre. The residual NT-free extracts were determined by the addi- 
tion of the sugars, starches and pentosans in the N-free extracts and by 
the subtraction of this sum from the total N-free extracts. 
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The average digestibility found for the different classes of forage 
is summarised in Table III: 


1, Non-leguminous hay and forage. 

2, Leguminous hay 

3, Concentrated starchy foods . . . 

4, Derivatives from cotton seeds, 

maize bran and rice bran. . . 


66.2 

857 

34-9 

76'9 


N-tree 

extract 


52 


76.2 40.8 43,9 
89.7: 61.4; 72.3 


37-9; 

68.1 j 
84.81 


66.9: 94.4; 47.2 50.0 


Pentosan 


i.JlJjlJiJ £ | 
Is ! 


15 ! 1*1 ; 

' " I i 

H 

; j ; 

». 59.7! 54 * 6 ; 5C.5! 

' 

54-2 

1 . 7-M ! 34 . 9 ; 54.1 j 

52.4 

f roo.o 54.8 18.2 

68.7 

>' 0 J 81. i| 38. 6j 

76.7 


VII. — Digestibility experiments. — The composition of the differ- 
ent foods are given in Table IV, together with their production value, 
and the results of digestion experiments made on 2 sheep (data 
respecting some other feeds being also included). 


Table IV. — - Percentage of certain feeds digested by sheep 
and their production value. 


Digestibility coefficients j Production 


value 


Teeds 

Protein 

Ether ! 
Extract 

Crude 

Fibre 

N-free 

extract 

Ash j 

in 

therms 

Lucerne * 

74.2 

'44-9 

1 

48.3 1 

72.49 

49.5 

39.2 

Lucerne hay 

75.3 

34*® 

46.2 ; 

68.8 

49.9 

39.7 

Chopped lucerne hay 

73-9 

24-5 

58.9 

73.60 

56.4 

40. E 

Red top sorghum. 

56.5 

56-4 

TOO 

87.4 

59*3 

76.8 

Cotton-seed husks without down . . 

O 

76.1 

46.I 

65.0 

O 

36.3 

Cotton-seed husks with down . . . 

14. 1 

68.4 

49-0 

47*7 

25.2 

— 

Maize bran * . . 

58.2 

76.6 

59.6 

77*2 

8.5 

70*9 

Darso grain 

72.5 

87.2 

80.6 

92.2 

46.1 

— 

Darso . 

b4-5 

78.: 

4°-4 

88.2 

— 

87.2 

Milo seed (whole) 

87.9 

S8.2 

72.3 

95*6 

73*4 

90.9 

Ground milo grain 

84.0 

j 91.2 | 

2.3 

95*9 

3 1. 1 | 

90.1 

Milo* ! 

; 55-0 

! 69.0 ! 

57-0 

82.0 

92.0 j 

— 

Rolled oats 

1 90.2 

95-7 

79-9 

98.1 

41.6 : 

99-3 

Selected, whole Swedish oats » . . | 

1 77-° 

8y.o 

36.0 

81.0 

! — 

70.9 

Oat chaff 

i 42-7 

57.8 

76.1 ' 

i 68.5 

i 13*0 1 

43*1 

Oat milling offal , ■ . 

61 0 

74*7 

30*5 1 

! 55*8 

1 23.1 i 

30*9 

Ground nut shells * 

52.8 

89.0 

12.0 

! 57*6 

1 2 °-« 

1 1.3 

Sesame cake 

90-9 

; 61. 1 

39*5 

29.5 

: 19.6 ! 

35*5 

Wheat 

92.2 

91.0 

90.1 

! 96.0 

| 79*2 : 

89.2 

Wheat bran * 

84-3 

80,6 

43-3 

| 77*4 

! 44*5 

544 

Dark shorts 

89.1 

83.2 

61.4 

1 S6.9 

1 44*8 

77*8 

Rolled wheat 

90.3 

86.5 

88.1 

! 96.I 

! 82.1 

j — 

Grey shorts 

82.6 

95*5 

0 

89.5 

j 28.9 

1 77.3 

White shorts 

80.0 

91.5 

33*5 

98.9 

S 70.1 

i 

[ 92.3 


* Average of several experiments. 
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VIII. — The marketing of mill feeds , — The author, Investigator 
in Feed Marketing, Bureau of Agricultural Economics, Office of Rural 
Economy of the Department of Agriculture of the United States, examines 
the organisation (from the mills to the purchaser) of the complicated 
trade of the by-products of milling in the United States, whether this organ- 
isation is the work of dealers or of wholesale, or retail, buyers, or of pur- 
chasing co-operatives. He treats of the commercial laws regulating this 
trade, the grades of the various feeds, the method of studying the con- 
dition of the market and of ascertaining the quoted prices, the laws govern- 
ing this trade in the United States and the present needs of the trade. 

Purchasing co-operatives, when first started, preferred to buy their 
goods as soon as they arrived viz. after they had been inspected, rather 
than from the millers who insisted upon payment on delivery or before the 
goods had reached their destination. Now, however, that the millers 
are willing to make good any reasonable claim arising from the quality of the 
commodities received, they always prefer to buy from the millers direct. 

The average difference between the sale price asked by the miller 
and the retail seller respectively amounts to about io dollars per ton, not 
including carriage, which is not excessive allowing for the expense of 
storage. 

A car-load is 20 tons net. The Official Association of Feed Con- 
trol in the United States recognises the following classes of feeds, which 
unless special arrangements are made to the contrary, are generally re- 
cognised and accepted by the trade : Wheat bran — standard middlings, 
— red dog flour, a mixture of low grade flour and fine bran — wheat 
mixed feed (a mixture of bran and standard middlings in the proportions 
obtained by ordinary milling) — wheat bran and standard middlings (a 
mixture of the two latter in the proportions obtained by ordinary 
milling) — screenings — scourings. F. D. 

403. Breeding Horses, and Sheep in Chili. 

I. — Nofe. Origen del caballo chileno. Causas de su decadencia. Resurgi- 
miento. Boletin de la Sociedad National de Agricultura, Vol. TUI, No. io, 
pp. 657-659. Santiago de Chile, 1922. 

II. — Ivncina F. A. (Presidente de la Section de Razas Caballares de Silla, 
Sociedad Nacional de Agricultura de Chile). Observaciones sobre la forma- 
cion v el desempeno del Jurado d e caballares chilenos. Ibidem, pp. 659- 
676. figs. 3. 

III. — • Prado, U. Caracteristica de la explotacion del ovejuno en. Chile, 
Ibidem , pp. 682-688, figs. 6. 

I. The Chill\n horse. — This horse is descended from the Spanish 
war horses of Arab blood that were imported into Chili in large numbers at 
the time of the conquest, but the successive introduction of other foreign 
breeds, for which the best Stud-Stations and breeding conditions were 
reserved, caused the deterioration of the original Chili horse. About 
1880, however, under the auspices of the “ Sociedad nacional de Agricul- 
tura ”, the reconstitution of the old valuable breed was commenced, and 
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its pure-bred, or half-bred, products now form the basis of the Army Re- 
mounts Service. The Stock has rapidly improved since 1910, so that 
Chilian horses are now in favour in countries where horse-breeding has 
reached a high level. 

II. — Judging the Chilian horse. — The author describes the 
difficulty of judging Chilian horses entered at Shows, or Competitions, 
and reminds his readers that an individual examination is only exception- 
ally made in the above cases owing to the discredit into which it has fallen 
on account of the bad results obtained from the application of the decimal 
scale. He points out the necessity for the judges always to bear in mind 
the standard type of the breed, which he describes in detail : head light, 
of average breadth, with broad, flat forehead, profile rectiliniar, or slightly 
convex ; neck of medium thickness ; withers low, but very muscular ; dorso- 
lumbar line straight ; croup wide and full, slightly sloping towards the tail; 
chest broad and deep ; barrel circumference multiplied by itself and divid- 
ed by the height of the withers gives about 2.2 viz. a little over the propor- 
tion of the Crevat (2. 1125), this insures fairly rapid movement combi- 
ned with speed since the Chilian horse has low withers; shoulders straight 
and muscular (frequent defect, too great development of muscle) ; hock 
relatively shorter than in other breeds etc. 

III. — Characters of Chilian sheep-breeding. — Sheep are 
bred on the long, narrow coast zone which is infertile, or of average fertility. 
The irrigated zone (central valley), is not suited to sheep rearing, either 
from its excessive humidity, or because it is more profitable to breed other 
stock there. The sheep are chiefly grown for mutton, of which the demand 
exceeds the supply. For this reason, early maturity is the quality most 
appreciated, and is obtained by crossing the native animals with English 
black-faced breeds. 

In the provinces to the north of Valparaiso, lambs born in June- 
July are sold to the butcher from September to October, in the South- 
Central districtis, they are sold from October to November, and in the South 
from December to March ; this difference is connected with the growth 
of the spring vegetation in the various latitudes. In autumn, the market 
is well supplied with goats and castrated sheep imported from Argentina, 
while in the winter, the animals offered for sale are imported sheep, or the 
rejected individuals from the Chilian flocks which have first been castrated, 
collected and sent to fatten in the central valleys either on the irrigated 
land that has already been grazed by the cattle, or more frequently, in the 
vineyards after the vintage. These flocks also include the latest born 
lambs " marzoles ” (those dropped in March). 

In the selection of breeds for the improvement of the native sheep, 
all fat sheep requiring richer pasture than is usually found in Chili must 
be avoided. The author recommends Southdowns and Suffolks; Hampshire 
Down and Oxford Down sheep only find suitable conditions in the Central 
districts; in the southern part of Chili, where there is too much rain for black- 
faced breeds, Lincoln and Kentish sheep do very well. 

Wool is a secondary product of the Chilian sheep-breeding industry ; 
as the animals are shorn twice a year, the conditions are unfavourable 
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to the Merino which otherwise would have been the best sheep for improv- 
ing the native stock. It would suit the provinces north of Valparaiso but 
for the fact that an abundant supply of forage cannot be obtained there 
throughout the year. This difficulty might, however, be overcome by the 
rapid spread of “ pasto salobre (1) (A triplex semibaccata ) which is tho- 
roughly acclimatised. 

The national breed of sheep known as “ Lignana ", or “ oveja de Ti- 
nas " is distinguished by its long, dense fleece, that is usually self-coloured : 
dark-yellow, golden, roan, white, black, etc. The fleeces of these sheep 
have always been highly valued, and now realise as much as 50 dollars 
each. F. D, 

404. Studies in Swine-Feeding. 

I. — Foul AIN, A. (Directeur du Centre regional d’elevage porcin des 
Milles, Bouches-du-Rhone). Centre d’elevage porcin des Mllles. Office re- 
gional agricole du Midi, Bulletin (rimeslriel. No. 4 , pp. 1-25. Marseilles, 
1922, 

II. — ■ OTTO. Die Kentabilitat der Schweinemast. Deutsche landwirt - 
schafilicke Tierzycht, Year 26, No. 52, pp, 553-554. Hanover, 1922. 

III. — Williams, D. W. and McConnell 1 2 , O. E. Rice Bran for Fatten- 
ing Hogs. Texas Agricultural Experiment Station, Bulletin No. 286, 15 pp. 
College Station, Brazos County, Texas, 1922. 

IV. — Muller and Richter. Weideversuch mit Lauferschweinen auf 
Rieselgras und Serradella mit versehiedenen Beifutter. Zeilschrift fur Schwei- 
nezucht. Year 29, Part 22, pp. 343-345. Neudamm, 1922. 

V. — 1 st es zwechmassig, die Ferkel mit sechs Wochen abzusetzen, oder 
ist ein spaterer Termin besser ? Ibidem, Year 30, Part 2, pp. 17-21, 1923. 

I. — Studies in Swine-Breeding carried out at the Centre d'elevage 
■porcin des Milles (Buches-du-Rhone, France). These include an account 
of the Marseille breed and feeding experiments. 

The Marseilles (2) breed of pig is distinguished by hardiness and 
fertility and the sows give a full flow of milk. Poulain hopes by means 
of systematic selection to be able before long to make it one of the favour- 
ite types of swine. Even now, the industrial cross between the Mar- 
seilles and Targe White provides a very considerable number of animals 
for fattening. 

The feeding experiments conducted in 1920 included : The determina- 
tion of the heating properties of certain foods. On the basis of the consistency 
of the excrement of pigs fed on various foods, the author classifies the 
latter as follows : 

Constipating : groundnut cake, sesame cake ; 

Neutral : pulse meal, palm-oil cake, maize flour ; 

Cooling : bran, barley, sorghum ; 

Laxative : copra, rice-flour ; 

Irritant or too laxative : raw manioc. 

(1) .See K. 1922, No. 46. (£<L) 

(2) See R . i $ zi , 1148 (Erf.) 

[ 414 ] 
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Feeds have therefore physiological properties that are independent 
of their composition, so a well-balanced neutral ration can be obtained 
by mixing them according to their heat causing quality. Taking as his 
basis the excess or deficiency of faeces as compared with the normal 
the author obtained the following figures per unit weight of feed : ground- 
nut cake +8 ; sesame cake +7 ; legume and maize flour and palm-oil 
cake +1 bran and barley — 1 ; sorghum — 2 ; copra-cake and rice 
flour — 5 ; raw manioc — 8. 

Nursing ration. — The maintenance ration of sows (live weight 
100-120 kg.) is bran 1.2 kg. 4 palm-oil 1.2 kg. + lucerne, cabbages, 
or pumpkins kg. 2.5. Good results have not always been obtained by 
using this ration with the addition of 0.6 kg. groundnut cake for nursing 
sows, but the substitution of 1.7 kg. of bean meal or maize flour for the 
palm-oil cake has in all cases proved satisfactory and the use of this ra- 
tion checked diarrhoea among the sucking-pigs. 

Feeding piglings at grass. — Young weaned pigs turned out into a 
field of grass and clover and fed a mixture of equal parts of wheat bran 
and palm-oil cake weighed 30 kg. after three months, their average daily 
live- weight increase being 433 gm. per head. 

The work done in 1921 included : Experiments in feeding manioc 
to pigs. The manioc was given raw in strips and either soaked or dry, 
and took the place of cereals in a ration including palm-oil cake and bran. 
The manioc was incompletely digested and caused severe diarrhoea in 
the case of the young animals weighing about 50 kg. and also in the pig- 
lings suckled by sows fed this ration. The diarrhoeae stopped as soon as 
cereal flour was substituted for the raw manioc . When ground and cooked, 
however, manioc caused no intestinal troubles. 

Feeding pigs on sorghum. — Summarised in R. March, 1922, No. 296. 

Experiments with different mixtures. — One pig given a mixture of : 
1.2 kg. sorghum 4-0.3 kg. groundnut cake 4- 0.45 kg. bran 4* 0,09 kg. 
bone meal during the first period (the amount of groundnut cake and of 
bran being raised during the second period), increased on an average 521 
gm. daily in live-weight during the first period and 421 gm. during the 
second period. Thus, the effect of substituting groundnut cake for part 
of the bran in the ration of young pigs is to check their increase in live- 
weight. 

Experiments with bone-meal. — Bone-meal when fed to young, growing 
pigs reduces the cost of meat production, but the animals develop very 
slowly. The addition of 90 gm. of bone-meal to the daily ration of pigs 
weighing 35-50 kg. has the effect of producing a further average live- weight 
weight increase of 1.2 kg. per head and per week and of savings 10 % 
on the food required to give 1 kg. of meat. 

2) Feeding bone-meal to sows in farrow caused an increase in the 
weight of the piglings at birth, their more rapid growth during the suck- 
ling period (1 kg. extra weight at weaning) and 16-20% less decrease in 
the weight of the nursing sow. These results were obtained by the ad- 
dition of 100 gm. of bone-meal to a ration of 1 kg. palm-oil cake -ft kg. 
bran during the gestation period, and of 1.5 kg. to 1.5 kg, of these feeds 
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per sow of ioo kg. during the suckling period. Other experiments carried 
out in 1922 included: 

Feeding tests with fish-meal : 1) In the case of growing animals, fish- 
meal fed at the rate of 200 gm. per 1200 gm. of other food (bran, ce- 
real flour, palm-oil cake) increases the digestive return, that is to say, 
the proportion of meat produced to food consumed, by about 25 %. 

2) By adding 200 gm. of fish-meal to the ration of a sow in farrow 
fed 1. 1 kg. palm-oil cake -f 1.1 kg. bran, and 300 gm. to the ration of 
a nursing sow (1 kg. palm-oil cake + 1 kg. bran + 1 kg. maize) 
the weight of the piglings at birth was increased by 1 00 gm. or more, 
and the loss of weight by the sow during the suckling period fell 30-40 %, 
while the health of the piglings was better and they put on more weight. 

The fish-meal used contained 13 % moisture and fat and 3-4 % of 
salt and produced no digestive troubles. 

Experiments with sesame cake. — This cake has long been success- 
fully fed to sheep in Provence and the author found that it could be 
used with equally good results for sows. Sesame-cake when given in 
the place of the usual amount of groundnut cake to nursing-sows prevents 
the sucking-pigs being troubled with diarrhoea, while mixed with fish- 
meal (bran and maize flour 2 kg. 4- palm-oil cake 1 kg. sesame cake 
0.3 kg. -j- fish-meal 0.3 kg.) it prevents loss of weight in the sow during 
suckling and increases the little pigs’ rapidity of growth. The constipat- 
ing character of this cake must however not be forgotten. 

II. — The profit obtained from fattening swine. — Dr. Otto 
is strongly of opinion that it is necessary in the interests of German Agri- 
culture that pigs should be fattened without using imported foods for the 
purpose, and to prove that this is possible, he describes three experiments 
carried out at the “Gottingen Hochschule fur Ackerbau M by Prof. 
Lehmann. 

One lot of pigs of improved German breed (« veredelte Landschweine »} 
was fattened for four weeks and during the period the average consumption 
per head was : fine maize and barley bran 295.4 kg. -j- fish-meal 26.6 kg. 
the average increase in live-weight obtained was 84.7 kg. per head. An- 
other lot of pigs consumed in four weeks 105 kg. of barley + 42 kg. fish- 
meal 4 * 802.5 kg. potatoes and increased 88.8 kg. in weight per head. The 
third lot ate 105 kg. bean bran -f 10,5 kg, barley bran, which was fed 
during the first week only -f 844.2 kg. potatoes + grass ad lib. and in- 
creased 88.2 kg. per head in 5 % weeks. The pigs of the third lot took 
longer to fatten, but as they were not fed imported foods such as maize 
and fish-meal and therefore cost less, they 0 lone under existing conditions 
gave any margin of profit. 

III. — Rice bran for fattening swine. — The work of Williams 
and McConnell was divided into two series of experiments: 1) to deter- 
mine the food value of rice bran fed in different proportions with whole 
flour and meat-meal ; 2) to discover the effect produced on the quality of 
the fat of the carcass by giving rice bran in various proportions mixed with 
whole maize flour and meat-meal. 

Twenty -four Duroc- Jersey pigs divided into 12 lots were used in the 
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experiment. Six of the lots had first been turned out to feed for about 
25 days on groundnuts. The feeding tests lasted 75 days. Each ration 
was given to 2 lots of which one had been feeding on groundnuts. All 
the lots had access to a small yard during the experiments. 

The results obtained are summarised in the following table. 


Lot 

Maize 

floor 

Ration feed 

! Rice 
bran 

j! 

..j 

Meat | 
meal ; 

Average weight Average 
per head |j daily 
.increase 

1 pef 

Initial ; Pinal head 

kg food consumed 
per iuo kg 

increase in live-weight 

Maize Rice Meat 

flour bran meal 


% 

% 

% : 

*S- ; 

*«■ , 

*6- 

Ag. 

kg. 

h- 

I 

90 

j — ; 

10 

7»-7 I 

, 35*3 

°*54 

401.4 


44*6 



90 

j “ 

IO i 

57*9 j 

1 1 0.2 

0.77 

375-3 

1 

41.7 

2 . • • • • * 

- 

: 00 

10 j 

70.4 j 

”4*9 li 

0.58 

— 

44 0 * 1 j 

49*9 

8 . • * • ■ 1 

— 

1 00 

i° 1 

57-2 ; 

08.5 

0-55 

— . 

459.3 

50.7 

3. .... ■ 

45 

! 

45 j 

10 ; 

7 , - 7 j 

122.0 

0.67 

247.0 

247.O ; 

55*0 

9 

45 

i 45 ■ 

10 ] 

57-2 I 

114.4,: 

0.7O 

195*3 

195*3 : 

43-4 

4 ■ - ■ 1 • • 

ad . lib. 

! ad . itfc. 

ad . Ub. ; 

: 72.2 ! 

141.2 ■; 

0.92 

506.0 

47.0 j 

6.0 

10 • * ■ • 

ad . Ub . 

: ad. Ub. 

ad . lib. \ 


I2I *7 s: 

0.84 

4OI.0 

29.8 1 

9.2 

5 

i 

; 00 

10 

j; 72.0 i 

127.6 

o .73 

148.5 

. 297.0 ; 

49.5 

11 . ■ . ■ ■ 

30 

60 

10 

jl 59-5 

10S.0 ; 

0.65 

147.6 : 

205*2 | 

49*2 

6 

| 60 

30 

i 10 

73.5 | 

T 35’7 

0.83 

282.6 

I4I.3 

47 1 



00 

30 

10 

!'• 57-2 ! 

”5.5 j; 

0.77 

■ 253.3 

126.9 ; 

42.3 


Rice bran added to a ration consisting of meat-meal only (lots 2 to 8) 
does not yield satisfactory results, for the mixture is unappetising and the 
increase in live-weight is slower. Fairly satisfactory results can however 
be obtained by introducing a little maize fiour as well as the rice bran. 

At the end of the experiment, three animals from each lot were sent 
to be slaughetered at the United States Experiment Station at Beltsville, 
the remainder were sent for the same purpose to Messrs Swift and Co., 
Fort Worth, Texas. After 48 hours' refrigeration, the carcasses were 
classified at both places. Messrs Swift classed as “ soft ” : 4 in lot 2 ; 
5 in lot 8 ; 1 in lot 9 ; 2 in lot 5 ; 1 in lot 12 and t in lot 6. 

At the Belstville Station, 2 carcasses of lot 8 were described as ,l a little 
soft Thus 50-60 % rice bran may be fed with maize flour and meat 
meal without inducing softening of the tissues. 

Pigs can safely be turned into a groundnut field for some time pre- 
vious to fattening since this pasturing has no effect upon the firmness 
of their flesh as was found by an examination of the groundnut grazing 
and control lots respectively. 

IV. — Comparison between irrigated meadow grass and serra- 

DEIXA WITH VARIOUS SUPPLEMENTARY RATIONS AS FEEDS FOR FATTENING 
pigs (1). — Experiments made by the “ Versuchswirtschaft fur Schweine- 




(1) See R. 1922, No. 1081 and 1347- (£<*.) 
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heltung-futterung und zucht." (Pig-breeding Station) at Ruhlsdorf 
(Tellow). 64 pigs, 4-7 months old, belonging to the common walking 
breed and of an initial weight of 30-50 kg. were divided into two lots 
one of which was turned into a field of Italian rye-grass ( Lolium italicum) 
and the other into a field of serradella. The rye-grass meadow was 
irrigated with sewage-water and divided into plots of 30 ares which were 
grazed successively, the grass never being allowed to grow to a height 
exceeding 15 cm. Each plot was grazed 6 times a year. The two lots 
of pigs were each divided into two groups the first of which (No. 1 in the 
rye grass field and No. 3 on the serradella), received 1 kg. per head and per 
day of a mixture containing 10 kg. maize bran -f 1 kg. meat-meal -f 
0.2 kg. lime while the other (No. 2 on the rye-grass meadow and 4 on 
the serradella field) were fed 0.25 kg. of the same mixture + 3 kg. of 
potatoes per head and per day. 

The experiment lasted from September 25 to October 23, 1922. The 
average daily live- weight increase per head in the 3 groups was respectively 
337-388-389-388 gm. The gain on the serradella field was thus the larger, 
as was to be expected seeing that this plant is leguminous, the proportion 
being about 5:6, but the increase in live- weight in the group grazing on 
the irrigated rye-grass was quite satisfactory. The first of the two supple- 
mentary rations proved the better, but the difference was not great. Taking 
4 kg. of potatoes as equivalent to 1 kg. of the mixture of concentrated 
foods, described above, the various groups required the following amounts 
of concentrates to make 1 kg. increase in live-weight : 2.97-3.05-2.59-2.58 kg. 
or an average of 2.80 kg. Ordinary breeds of pigs as a rule consume 
4 kg. of concentrates to produce 1 kg. increase in live- weight. There- 
fore the consumption of concentrated foods in this experiment was very 
small which proves the great value of pasturing. 

V. — Should piglings be weaned at 6 months or later. — As 
a result of experience acquired at the Versuchswirtschaft ftir Schweinehal- 
tung-futterung und Zucht at Ruhlsdorf (Teltow, Germany) the author ad- 
vises that piglings should be suckled up to the tenth week, but that the 
sow should be served by the boar as soon as she is in heat. It is er- 
roneous to suppose that the milk of a fertilised sow contains, substances 
injurious to sucking-pigs. The sow does not become excessively thin during 
the nursing period, provided she is liberally aud suitably fed. Both seller 
and buyer benefit from the extension of the suckling period beyond 6 weeks, 
for the piglings fetch a better price and the increase in live-weight is more 
rapid. As a rale, the weight of nursing sows decreases considerably until 
the fourth week, after which it remains about the same to the sixth week, 
and increases from the seventh to the tenth week till it almost reaches 
the weight of the sow after farrowing. Piglings are much heavier at 10 
weeks than at 6 weeks. Increasing the suckling period decreases the 
amount of concentrated food required to produce 1 kg. increase in live 
weight in sow and litter, which in the case of a Yorkshire sow was 2.95 
— 2.81 — 2.78 kg. respectively for nursing periods of 6-8-10 weeks. 

F. S. 
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4 os Studies on Poultry Feeding. 

I. — Schofield, M. A. Feeding Milk to Poultry. The National Poultry 
Journal , Vol. LXII, Part, 3, No. 116, p. 151. London, 1922. 

II . — WOOD, D. Feeding the Heavy Layer, How to Supply the Essentials 
to Heavy Production, Ibidem, No. 117, pp. 164-165. 

III. — Bossert, A. The Rational Feeding of Poultry. Ibidem, No, 126, 
pp. 295*297 : No. 1 47, p. 305. ; No. 128, p. 319. 

IV. — Dobbin, R. C. H., Some Lancashire Experiments. Wet versus 
Dry Mash. Ibidem , No. 131, p. 363. 

V. — Hepburn, J. S„ Holder, R. C., and others. Rations for Feed- 
ing Poultry in the Packing-House. United States Department of Agriculture, 
Bulletin No. 1052, 24 p. Washington, 1922. 

I. — Feeding milk to Poultry. — The by-products of milk (skim 
milk, whey butter, or condensed milk or whey, whether liquid, or in powder), 
have proved most useful in the feeding both of chicks' and of adult fowls. 
Powdered milk must be dissolved before use in ten times its weight of 
water. Its nutritive value, if equal weights are taken, is the same as 
that of meat-meal. 

Skim milk can be fed either fresh, or sour. It is a mistake to 
attribute the efficacy of skim milk or whey solely to the lactic acid they 
contain and to believe that lactic acid can be substituted for the above 
substances, although a small dose of lactic acid is very good for chicks, 
as it not only acts as a mild disinfectant of the digestive canal, but is 
also a stimulant and an excellent remedy against coccidiosis and other di- 
seases. If however, an excessive amount of lactic acid is given, it does 
serious injury by destroying the mucous membranes ; further, it is of no 
use in the feeding of adult fowls when a well-balanced ration is given, 
hence, it is best to reserve lactic acid for a medicine, and to use for food 
purposes only the by-products of milk. 

Skim milk, whey, and a solution of powdered milk are put into the 
drinking-troughs. The acid solution is made into a mash. Milk powder 
can also be added to the mash in the proportion of 5 to 10 %. About 
5 litres of mash per day is enough for 100 fowls. The whey, or solution of 
powdered. milk, should be fed at the rate of at least 5 litres a head for 100 
head. By products of sweet, and of acid, milk ought not to be given 
at the same time, but may be fed on alternate days. 

From the results of his experiments, Schofield concludes that non- 
acid milk by-products suit young fowls better than acid ones which ought 
to be used as a condiment rather than as a food. 

II. — Feeding the heavy-layer. — Wood has studied the appli- 
cation to the feeding of heavy-layers of our modern knowledge respecting 
the effect of the mineral constituents and the vitamines in the different 
feeds. As a result of his own experience, he suggests the following ration : 
equal parts of wheat and oats ; mash middlings + bran + gluten + 
fish-meal -f chopped clover, or lucerne-hay 4 - dried yeast F soy-bean 
meal + ground oats (4 ; 4 : 4 : 2 : 2 : 1 ; 1). Once in 3 weeks, 2 % 
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of salt should be added to the mash, and once a fortnight r % (by weigU 
of crude cold-liver oil may be introduced. 

HI ' — The scientific feeding of poultry. — A hen that i s not 
laying should be fed, in order for the ration to be well-balanced, f or every 
ioo parts protein 452 parts of carbohydrates and 20 parts of fat. A hen 
laying .1—2 — 3“ 4-5 — 6 — 7 eggs weekly, ought to consume 
respectively, for every 100 parts of protein, 421 — 394 — 375 — 362 

— 347 __ 33b — 327 parts of carbohydrates, and 26 — 30 — 33 ___ ^5 

— 39 — 41 — 43 parts of fat. In calculating the ration of a laying 
fowl, Bossert advises that the egg production should be estimated at 
5-6 eggs per week, viz., the ratio should be 100 protein : 340 carbohy- 
drates ; 40 fats, or in the simplest terms , 10 ; 34 : 4. 

The following rations fulfil all these conditions per 10 head and per 

day : 

1) Middlings 280 gm. -f meat-meal 80 gm. -j- wheat 370 gm. -l 
maize no gm. + hemp-seed no gm. + bone-meal 14 gm. -J- green food 
(grass and roots) 800 gm. 

2) Middlings 200 gm. -f fish-meal ioo gm. 4- wheat 400 gm. 
+ maize 100 gm. 4- hemp-seed 140 gm. -f bone-meal 14 gm. 4- green 
food 800 gm. 

The grain is given separately, but at the same time as the other sub- 
stances (which are mixed into a mash) both morning and evening ; the 
green food is given midday. 

IV. — Dry versus Wet Mash. — This paper gives an account of 
various experiments described and discussed at a meeting of the Lancashire 
Utility Poultry Society. Most of the experiments had been carried out 
on the County Farm, at Hutton, and show that wet mashes should not be 
discontinued, but given alternately and supplemented by grain fed separa- 
tely, and by green food. 

V. — Fattening rations for poultry. — When, as is the case in 
the United States, poultry are sent long distances, they should not be 
fattened by the rearer, as the birds lose their finish on the journey, and 
the sender cannot dispatch them as frozen meat. Therefore, the poultry 
rearing industry has to be divided into two branches, the production and 
fattening branches respectively. Fattening takes 1 to 2 weeks and is 
carried out at the packing-houses. 

Poultry-fattening as a specialised industry is making rapid progress 
in the United States ; this induced the author to carry out his investiga- 
tions in the Food Research Laboratory of the Department of Agriculture 
of the United States. He compared different rations and determined : 
1) the increase in live-weight obtained ; 2) the improvement in the edible 
portions of the fowl. 

Two kinds of experiment were carried out ; in the first, various tests 
were made for each ration with 12 fowls fed and studied separately. 

In the second class, the so-called Battery experiments, a large number 
of fowls (up to over one thousand in a lot), were studied in flocks. The 
rations fed the control lot consisted of maize-flour and butter-milk (40 : 60). 
In the experiment rations, part of the maize-flour and of the butter-mlik 
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was replaced by one, or more, of the following foods : barley, maize-flour 

— whole oats — entire oat meal — oat-meal patents — ground oats — 
rice bran — rice husks — ground rice — wheat offals — wheat middlings 

— coconut cake — ground decorticated ground-nut cake — undercorticat- 
ed ground nut cake — colza cake — - soy-bean cake — kafir — ground 
milo - — lucerne — meat scraps — condensed whey — powdered whey. 
The fowls were weighed on the ist, 4th, 8th T nth, and 14th days of the 
experiment. 

One table gives the composition of the foods used, the other 12 give 
the results of the experiments. 

The averages of the most important results are to be found in the • 
following table. 


Classes of birds 

No. of birds ! 
per class 


Increase 

1 4 days 

/ Increase 

I in 9 days 

Increase 
in ri days 

Increase 

in 

14 days 

Cockerels 

: i 

■ : 0l2 | 

12 

• 30 | 

| 1 

2 3 ; 57 

31 

1 78 

40 

‘nllets 

396 

— 

— 1 

17 j 60 ; 

2 4 

; 85 

! 2') 

Adult cocks 

■ 336 

ir 

: 50 | 

17 ! 77 ; 

21 

1 93 

i 2i 

Hens 

45 6 

4 

34 

8 65 

10 

: 84 

| 12 


The younger birds {cockerels and pullets), increased most rapidly in 
live weight when given a concentrated protein food such as cake, or meat 
scraps. The hens did not give uniform results, from which it would appear 
that meal suits them as well as a concentrated protein food. 

The best length for the fattening period depends to a great extent 
upon circumstances. A fortnight is certainly not too long for cockerels, 
since they continue increasing in weight rapidly for this time ; whereas 
pullets gain all their weight in 11 days. In the case of adult cocks and 
hens, the fattening period must be limited to 6-8 days. 

The analyses made of the different parts of the body of a large number 
of birds belonging to the various classes showed no difference produced 
by the rations on the composition of the edible portions, or the dressing 
losses, although the classes differ perceptibly in both these respects. 

The yield of edible portions (in % of live weight) was for unfattened 
and fattened birds respectively : cockerels 56 and 60 — pullets 63 and 
67 — cocks 62 and 64 — hens 70 and 71, which shows the advantage 
of fattening. In the last chapter is given the composition of rations for 
fowls that are to be fattened. F. D. 

406, Studies in Silkworm Breeding. 

I. — SECRETain, M. (Chef de Travaux a la Station Sericicole de 1’EcoIe 
Nationale d' Agriculture de Montpellier). Notes sericicoles. Essais d’elevage 
des vers a soie du murier avec la feuille de scorsonere. Essais d’elevage des vers 
a soie du murier avec la feuille de Madura. £tude sur la grasserie. Biblio- 
graphy. Annales de VEcole Nationale d’ Agriculture de Montpellier, New Series, 
Vol. XVII, Part III, pp. 19 [-216. 
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XI — Granjer {Direction des Services agricoles de Dignes, Basses- 
Alpes). Bssais sur le d^bitage des vers a soie. Office regional agricole du Midi. 
Bulletin Irimestriel. No. 2, pp. 48-54 ; No. 4, pp. 46-53, figs. 3. Marseilles, 

1922. 

III. — Lombardi I,- Bozzoli ax>erti del baco da seta in condizioni anor- 
male di alimento. Bollettino della R. Slazione sperimentale di GelsicoUura e Ba - 
chicoltura di Ascoli Piceno, Year II, No. I, pp. 12-16, figs. 2, Ascoli Piceno, 

1923. 

IV. — Lombardi, L- Sulla determinazione del sesso nel Bombyx mori. 
Ibidem , pp. 1*7. 

V. — Acqua, C. Se il radio esertiti un’azione sullo sviluppo della pebrina. 
Ibidem, pp. 8-12. 

VI. — Acqua, C. L’esanie delle ali 6 sufficiente per la ricerca d’infezione 
della pebrina ? Ibidem , pp. 39-43 . 

VII. — Acqua, C. Per l'incremento della gelsicoltura e bachicoltura in 
rapporto anche all’utilizzazione di zone malariche. Ibidem, pp. 17-30. 

I. — In 1920, Se OLE tain made an experiment in rearing silkworms 
on the leaves of the viper’s grass ( Scorzonera hispanica) (1) with a view 
to obtaining if possible 3 broods in one year from an annual breed of silk- 
worms, viz. a winter brood on viper' s-gr ass, a normal brood on mulberry 
leaves and an autumnal one on mulberry leaves. The results were however 
negative for nearly all the caterpillars died of jaundice, and it appears 
from a study of the literature dealing with the subject that most of the 
results obtained by previous investigators were also negative. 

Similar results, with a single exception were produced by feeding the 
larvae on Madura. 

These failures cause the author to conclude that one of the causes 
of jaundice is unsuitable food (2). His numerous enquiries have shown, 
inter alia, that the granules characteristic of the disease vary in shape, 
being octohedral in silkworms fed on mulberry leaves, and generally tri- 
hedral for those reared on the leaves of Madura. 

The bibliography at the end of this article contains 50 works. 

II. — As a result of investigations in the Centre Regional de Serici- 
culture of Oraison (Basses- Allies, France) Granier found that the bedding 
of the silkworms loses through evaporation 29 % of its initial weight the 
first day ; 23 % the second, and 18 % the third ; this means a loss of 60 % 
in three days, which is equivalent to 30 % of the weight of the leaves given 
to the silkworms. Estimating the moisture content of i m 3 of air at ord- 
inary temperature to be 5 gm. of water, the ventilation of a silkworm- 
rearing shed should be so arranged as so allow 67 m 3 of air to passthrough 
in 24 hours in order to absorb the moisture given off by each kg. of leaves 
fed, if the bedding is changed once in 3 days. If the bedding is removed 
daily, it is possible to reduce by about one-half the volume of air generally 
considered necessary for the success of silkworm- rearing operations. 

(1) Sec, R. 19.21, No. 749. {Ed.) 

(2) See R. 1922, No. 1090 (Ed.) 
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On determining by means of a hygrometer the water-vapour distri- 
bution in the incubation rooms, it was found that silkworms lying on ir- 
regularly changed litter placed on an impermeable surface were surround- 
ed by a damp atmosphere highly conducive to the outbreak of disease. 
Hygienically it is better to use a cloth instead of a grating and to renew 
the bedding daily. 

One of the chief difficulties in silkworm rearing in France and other 
European countries is the dearth and high cost of labour, and the author 
describes in detail a stand of his own invention with automatically mov- 
ing gratings by which the work is much lightened. The basic principle 
of this apparatus is the use of at least two surfaces moving and changing 
positions independently of each other. One of these surfaces is unper- 
forated and serves as the breeding-tray properly so-called, the other which 
is composed of a large-meshed network forms a provisional support for the 
fresh litter and for the caterpillars resting temporarily on the other sur- 
face. The unperforated surface consists of an endless cloth, and the grat- 
ing is made of wire-netting carried by a winding and unwinding drum res- 
pectively which are connected so as to render all the operations as rapid 
as possible and capable of being carried out by the minimum number of 
workers. The author calculated that the hatching and rearing of 20 ounces 
of silkworm-eggs would need 440 days’ work if the bed were changed every 
3* days, 480 if renewed twice in 3 days, and 640 if it every day, as against 
the 80 days required for renewing the bed daily by means of the new 
mechanical apparatus. 

III. — By feeding silkworms on mulberry leaves sprinkled with a 
mixture of equal parts of starch and powdered sulphur, Lombardo obtained 
cocoons open at both ends and of a structure recalling that of various wild 
species, though these are only open at one end. 

IV. — Lombardo made use of silkworms to test the truth of the 
theory that the fertilisation of ova as soon as they are mature results 
in an almost equal number of female and male caterpillars, while the fer- 
tilisation of hypermature eggs gives a larger proportion of male caterpillars. 
He mated a male moth with females that had just emerged from the 
cocoon or for 1-2 and 3-5 days respectively, obtaining in the 5 cases 49 
— 50 — 57 — 61 — 65 % of male silkworms, and 51 — 50 — 43 — 
39 and 35 % of females. The theory would thus appear to be confirmed. 

V. — Prof. Acqua stated in reports published in 1914 that radium 
emanations arrest the development of silkworm-eggs and finally destroy 
them. In recent experiments undertaken to ascertain whether radium 
exercises any influence on the development of pebrine, he only obtained 
negative results, the spores of Nosema Bombycis being much more resistant 
to radium than the eggs of Bombyx mori. He also found that radium causes 
the eggs of silkworms to hatch at unseasonable times. 

VI. — Prof. Acqua states that he was able to detect the pebrine cor- 
puscles quite distinctly in the blood that, exuded from half a wing (cut off a 
living female moth) when compressed between a slide and cover-glass. At 
least half a wing must be used for unsatisfactory results are always obtained 
from the examination of only the edge of the wing. This method had 
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previously been suggested by several other investigators ; Dr. Foa of 
the Istituto Bacotogico of Portici (Naples) found it perfectly reliable, and 
some firms have adopted it with complete success. In one case, the com- 
parative examination or pebrine by the wing method and by means of 
cell-selection gave wholly concordant results. 

VI. — During the silkworm- rearing season, malarial zones, even 
where no drainage operations have been carried out, are quite healthy 
for man. Prof. Acqua suggests that they should be planted with mul- 
berry-trees grown as bushes, or low shrubs for silkworm tearing, the ground 
being ploughed at the beginning and the mulberries planted at the end of 
the winter. The returns would certainly pay for the simple plant needed 
for the purpose. 

F. D. 


General. 

407. Purification of Watering Places and Maintenance of Ponds. 

Grau, A. L’assainissement des abreuvoirs. Revue de Zootechnie. La Revue 
des £leveurs. Year 3, No. 4, pp. 275-277, 1 fig. Paris, 1923. 

The author describes the follwing harmless and inexpensive method 
of disinfecting contaminated water : dissolve in a bucket of water, a suffi- 
cient amount of the following mixture. : permanganate of potash : 0.025 kg., 
+ sulphate of aluminium: 0,250 kg, + washed kaolin: 0.275 kg.; 1 kg. 
of this mixture is sufficient for the purification of 5 cub. m, of water. 
The bucket should be plunged into the liquid and alternately raised and 
lowered for 3 to 4 minutes so as to obtain as complete a stirring and churn- 
ing up as possible. 

Disease germs and micro-organisms will be killed by the permanganate 
of potash ; the matter in suspension will be collected by the sulphate of 
aluminium and precipitated by the kaolin. Four days at least are requir- 
ed for clarifying the water. A yellow tinge after treatment indicates 
the presence of much organic matter but is not dangerous. 

A solution of 2 % of permanganate of lime in the proportion of % 
of a litre per cub. m. of water may also be poured into the pond and the 
water stirred, adding the following day 6 to 7 gm. of powdered charcoal 
per cub. m. of water. 

Instead of the permanganate of lime, “ Javel ” water can be used in 
the proportion of 1 litre per cub. m., adding after an interval of 4 to 
5 days, 100 to 150 gm. of powdered charcoal and 100 gm. of slaked lime 
per cub. m. 

To keep the bottom of the ponds free from leakage after the cleaning 
process, it is necessary to add to the water, as soon as it has returned, 
20 gm. of sulphate of aluminium per cub. m., and two days later 4 gm. 
of slaked lime ; in 8 days time the bottom of the pond will be sufficiently 
water-tight. 
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4 o 8 The Migrations of the Tsetse Fly. 

CHORE EY. J. K. (Assistant Entomologist} . Tsetse Fiv. Eastern Bordet. 
77^ Rhodesia Agricultural Journal. Vol. XIX, No. o. pp. 6S0-6S2. Salis- 
bury. 1922. 

The author has observed that in Rhodesia the area of the region infest- 
ed by the tsetse-fly has greatly decreased since 1919, but is of opinion that 
as soon as the conditions are more favourable, the insects will return to 
their former haunts. He believes the periodic disappearance of these flies, 
from localities where they were formerly numerous is due to climatic con- 
ditions affecting the migrations of big game, and the food supply, and also 
t© the parasitism of other insects. Nothing is known on the latter subject, 
but the author has succeeded in discovering a definite correlation between 
the amount of the rainfall and the spread of trypanosomiasis among stock. 
This may be attributed perhaps to the fact that large game range further 
in rainy seasons. Other factors, however, besides the movements of the 
game may affect the seasonal variations in the infested areas. Thus, du- 
ring the dry period, a district covered with deciduous forest does not afford 
sufficient shade to attract the tsetse-flv, though it may afford it a good 
shelter when the trees are in full leaf. 

In the district of Wankie, a study is being made to determine the part 
played by abundance of food and the presence of large game in the varia- 
tion of the zones infested by this stock pest. 

F. S. 


40g. Benustomum trigonocepa/us, a Sheep Parasite. 

Cameron, T. W. M., The Sheep Hookworm in Scotland. The Scottish 
Journal of Agriculture, Vol. VI, No. 2, pp. 196-199, figs. 7. Edinburgh, 1922. 


Observations made at the Slateford Abattoir (Edinburgh) have 
shown B. Irigonocephalus t to be one of the most common parasites of sheep 
in Scotland where the adult animals are infested by hookworm at all 
seasons of the year. The lambs are, however, free from this parasite. 
The author describes B. Irigonocephalus and the symptoms caused by its 
presence in a sheep. The life-cycle of this hookworm is not known, but 
the results of Dt. HESSE'S investigations would seem to show that in- 
fection takes place from swallowing the encysted larvae at the same time 
as grass. Before substituting any other stock for the sheep and cattle 
grazing on infected fields it is necessary to know whether the animals in 
question are also hosts of B. Irigonocephalus. The author requests any 
farmers whose sheep have developed symptoms similar to those induced 
by this hookworm to forward him a description of the symptoms, together 
with the intestine of one, or two of the diseased sheep, and to state the 
, duration of the disease and the number of head attacked. All commun- 


ications to be addressed to the Department of Helminthology, School 
of Tropical Medicine, Endsleigh Gardens, Eondon, N. W. 1 (England). 
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410. The Effect of Change of Temperature on the Basal Metabolism 

of Swine. 

Capstik, j. W. and Wood, T. B. (Animal Nutrition Institute, School 
of Agriculture, Cambridge). The Journal of Agricultural Science, Vol. XII, 
Part. 3, pp. 257-266, figs. 4. Cambridge, 1922. 

It is well-known that animals consume a larger amount of food when 
the external temperature is low, the need of nutrition varying in inverse 
proportion to the temperature. 

There are, however, very few exact data on this subject. The authors 
have carried out a series of researches with the object of estimating the 
basal metabolism of swine. 

The term, basal metabolism, or resting metabolism, (abbreviation B. 
M.) is applied to the minimum exchange of materials taking place in the 
animal organism when the voluntary muscular system is resting and all 
digestive operations are suspended for the time. This basal metabolism 
depends upon the activity of all the cells composing the organism and 
upon the contractions of the myocardium and of the respiratory muscles. 

The determination of basal metabolism, which has already become a 
matter of considerable importance in human physiology and in medical 
science, is now beginning to be regarded as a necessary factor in stock- 
breeding, since it affords the sole means of estimating metabolic activity 
under different conditions. 

The data thus obtained are comparable, and make it possible to gauge 
with accuracy the effect exerted by pathological states and external condi- 
tions on the exchange of material and of energy, and thus to arrive at use- 
ful conclusions from the diagnostic, pathological therapeutic and hygienic 
standpoints. Unfortunately, however, the necessary determinations are 
difficult to carry out. 

The total metabolic activity is estimated on the basis of heat produc- 
tion. The most accurate determinations are made by means of the calori- 
rimeter, but this entails complicated, costly apparatus that is difficult to 
handle, especially in the case of large animals, or human subjects, there- 
fre the number of such plants is very few, even in the whole of the United 
States. 

Recourse is therefore had to indirect calorimetry, a much more prac- 
ticable method, which consists in the determination of the carbon eliminat- 
ed in respiration and of the soluble nitrogen removed in the urine and fae- 
ces, both these waste products being estimated as sugar and protein de- 
stroyed by oxidisation. The error may amount to 4 %, but it has no in- 
fluence on the general results 

This process is very lengthy, but it can be simplified by only determin- 
ing the amount of carbon dioxide given off in respiration. It is calcul- 
ated that for every litre of carbon dioxide given off 4852 microcalories are 
developed (the amount being slightly less if protein and carbohydrates 
are burnt, and rather more if fats are burnt, but the above figure is near 
enough for general purposes). 

The data obtained refer to the time unit (minute, hour, 24 hours). 
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As a rule, they also refer to the cutaneous area <m a ), for it has been found 
that under such conditions, metabolism increases regularly with the in’ 
crease in the cutaneous area independently of the weight. 



Fig. 85. — Abscissae : hours after last meal. 
Ordinates : calories per minute. 


There are various formulae for calculating the cutaneous area on the 
basis of certain linear dimensions. Other calculations of basal metabolism 
are simplified by the use of logarithms or better still, by the help of tables 
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such as are appended to Botbby and SandFord's text-book (Laboratory 
Manual of the Technique of Basal Metabolic Rate Determination, Philadel- 
phia, published by Saunders). 

The authors of the paper analysed employed the direct calorimetric 
method. They were obliged to confine their investigations to a pig, since 
although their apparatus was very large, it was inferior in size to the huge 
calorimeter adopted in the United States which allows determinations to 
be made upon bigger animals. The pig was 10 months old and weighed 
300 lb. at the beginning of the experiment which lasted 140 days (from 
November to April). By means of a thermo-electric battery and a record- 
ing galvanometer the heat given off every two minutes could be registered. 
These are perhaps the most accurate determinations of the B. M. ever yet 
made. 

In their preliminary experiments, the authors had already ascertain- 
ed that in the case of a fasting pig, the heat given off slowly decreases 

in a fairly uniform 
manner, any devia- 
tions being due to 
movements made by 
the animal (in em- 
ptying the bladder 
etc.). 

The emission of 
heat reaches its min- 
imum and becomes 
stable only after one 
hundred hours have 
elapsed, as is shown 
in Fig. 85, in which 
graphic curves are 
plotted for each of 
temperatures given; 
Fig. 86. — Abscissae : External temperature ia degrees Celsius, the curves for the 
Ordinates: Calories per minute. the temperatures 

ranging from 12 0 to 

23.7 0 C have however been raised to 0.3 and 0.25 calories in order to 
make the distribution of the curves more uniform and to show more 
clearly the rate of heat emission. Some of the graphic curves are incom- 
plete owing to interruptions in the galvanometric circuit. 

In Tangls' experiments on swine, the equilibrium was reached after 
only 72 hours. 

After making the above-described determinations, the authors used 
to leave the pig in the apparatus for 4-6 days, generally for 5, before estimt- 
ing the B. M. The pig which was kept in the dark and given water only, 
and slept many hours continuously. 

The pig soon recovered when turned out-of-doors, in fact, in the course 
of the experiment it increased 157 lb., in spite of having fasted for one-quar- 
ter of the time. 
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As the animal grew older, and therefore increased in weight, it gave 
off a proportionally less amount of heat, so that the proportion between 
skin area and weight was reduced. The decrease in basal metabolism in 
proportion to weight was almost regular. On the basis of the data thus 
obtained, the authors corrected the determinations made at different 
times so that they all referred to the weight of 800 lb. 

This having been done, it was possible to determine the effect of the 
external temperature which varied from 10.3° C. to 23.7 0 C., the extreme 
temperatures of the place in which the experiment had been carried out. 
The temperature of minimum metabolism was thus found to be 21 0 C,. 
this is a critical point, the heat given off being 1.5 calories per minute. 

The metabolism remains equally low at about 24° C, the highest tem- 
perature tested. On the other hand, by reducing the temperature, the 
metabolism can be intensified almost regularly 4 % for every' of one de- 
gree centigrade until the minimum temperature tested, 10.3 0 C. As is 
shown by Fig. 86, the deviation observed at i6°,9 C,, .is probably due to the 
jestlessness of the animal during that special determination and should 
not be taken into account. From the regular course of the graph, it would 
presumably be possible to continue it in a straight line above 103° C Jt as 
is shown by the dotted line in this figure, hence at an external temperature 
of 0° C, the heat given off would exceed 3 calories per minute viz,, it would 
be more than double the amount emitted at the critical temperature of 
21° C. 

Practical results : Swine should be kept at a temperature of 2i°-24° C,, 
in order to reduce consumption to the minimum and therefore to obtain 
the maximum utilisation of their food. The greater advantage is obtained 
the more nearly the temperature approaches the above figures. At 8° C,, 
the average winter temperature of the sty, the consumption is y 3 more 
than at 18 0 C., the average summer temperature. 

The greater consumption is to some extent covered by more liberal 
feeding, but also partly by the better use of the food given, especially 
of the coarser kinds which from "extra material” (reserve store). 

L. V. 

41 1. The Fat -Protein Ratio in the Feeding of Domestic Animals. 

XyETARD, E. (Chef des travaux de zootechnie a l’ecole nationale v£t£ri- 
naire d'Alfort). Le role des graisses dans T alimentation du bdtail. Lc rapport 
adipo-proteique. Revue de zootechnie. La Revue des £leveurs, Year 2, No. 4, 
pp. 292-303, tables 2, 1 graph., bibliography. Paris, 1923. 

The author describes fat formation in the organism and the part played 
by fats in the ration, and then considers the subject of the fat-protein 
ratio in the feeding of recently-born animals. This ratio, which has been 
determined by the study of milk, is as follows : 1-9.82 for lambs ; 1-0.85 
for calves; 1-0.9 for kids; 1-Q.9 for piglings; 1-1.1 for foals; 1-1.2 for 
puppies ; 1-1,5 for donkey foals ; 1-1.5 for young rabbits. 

Basing his data on the studies of Crevat and Kellner, the author 
gives the following ratios for adult animals, which cannot as yet be pre- 
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cisely fixed, but may vary within the following limits : work horses 
1-2.6 to 1-4 ; suckling mare 1-4 ; foal (3-6 months) 1-2 ; foal (6 to 12 
months) 1-3 ; foal (over 6 months) 1-4 : work ox 1-2.6 to 1-4 ; adult 
fattening steer 1-4 at first, 1-2.7 to 1,3.1 later ; dairy-cows 1-4 to 
1-6 ; dual purpose cattle (2-3 months) 1-1.8 to 1-2 ; id. (3-6 months) 
1-3. 1 ; id. (6 to 12 months) 1-3.8 ; young work cattle (2 years) 1-4 ; 
young heifers (2 years) 1-6 ; young beef cattle (2 to 6 months) I-1.7 
to 1-2 ; id. (5 to 12 months) 1-3.2 to 1-3.3 ; id* ( I0 r 5 months) : 
t'3-5 i sheep for breeding (of less than 3 months) 1-1.4 ; id. (5 to 20 
months) 1. 4-1. 6 ; fattening sheep : 1-2.8 to 1.3-8 ; nursing or milk ewes : 
1-4 ; pigs (2 to 6 months) 1-2.5 to 1-6.5 ; id. (6 to 9 months) 1-7.8 ; 
id. (9 to 12 months) i-il. 

In practice it is better to introduce the fat into the rations under the 
form of a natural food rather than as crude or heavy oils which may 
cause digestive disturbances such as loss of appetite, diarrhoea, etc. In 
the case of domestic animals, it is well to keeps within the following limits : 
adult horse: 0.800 kg. per day and per 1000 kg. of live weight; ox: 
0.700 kg. per day and tooo kg. live weight ; sheep : as much as 1 kg. per 
day and per 1000 kg. live weight ; swine : 0.500 kg. to 0.700 kg. per day 
and per 1000 kg. live weight ; in the form of milk they can however 
stand 2 kg, of fat per day and per 1000 kg. of five- weight. 

The author describes how fats can be used in carrying out certain 
stock-breeding operations. F. S. 

412. The Sugars and Albuminoids of Oat Straw. 

Collins, S. H. and Thomas, B. {Agricultural Department, Armstrong 
College, Newcastle-on -Tyne). The Journal j.o Agricultural Science, Vol. XII, 
Part 5, pp. 280-286. Cambridge, 1923. 

Me Callum has proved that although maize grain is a very incomplete 
stock-feed, adult cattle thrive if fed the whole maize plant, which also 
promotes the development of suckling calves when it is given to their dams. 

This agrees with the opinion held that the whole plant of grain cereals 
has about the same composition as meadow hay. Many agriculturists 
even maintain that straw makes an excellent stock-feed. The difficulty, 
however, consists in obtaining straw that animals will eat readily. 

The authors studied the chemical composition of straw and the factors 
influencing its quality. Oat straw was chosen for the experiments as this 
cereal is much cultivated in Great Britain, and they studied the effect 
exercised by climatic and meteorological factors and by the application of 
fertilisers. 

Collins had already previously worked on these subjects, and was 
enabled to resume his investigations owing to a grant made by the 
Ministry^ of Agriculture. 

The sugar content of oat straw varies within very wide limits ranging 
from 6.33 to 9.47 %. The percentage present is much affected by the me- 
teorological conditions during ripening. This sugar disappears by degrees ; 
if the straw is kept dry, its sugar content decreases slowly, otherwise the 
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percentage falls rapidly. The sugar in oat straw is chiefly levulose, while 
that of wheat is principally dextrose. In oat straw, levulose never forms 
less tbam 50 % of the whole ; the rest of the sugars are derived to a great 
extent from saccharose one molecule of which consists of levulose. 

The protein of straw calculated according to the usual formula , N X 6. 2 5, 
also has a wide range of variation, extending from 1.12 to 8.05 %. This 
variation depends to a considerable extent upon the nitrogen content 
of the soil, the organic nitrogen present being the most important factor. 

A useful circle is therefore established, for the nutritious straw supports 
a large number of stock which, in their turn, liberally manure the soil 
thus producing a straw rich in protein. The climate also has a great 
effect, for this reason in the northern districts, where the season is short, 
the crop is often harvested early, in order that the grain may not have 
time to abstract the protein from the culms, which therefore remain more 
nutritious. This explains why Scottish oat-straw is more suited for a cattle- 
feed than the straw of oats grown in England. Moisture is also an impor- 
tant factor. In dry seasons, the oats are cut early, before the seeds have 
had time to draw upon the nitrogenous reserves in the culms. 

So-called, sweet straw, is in reality rich in protein, not in sugars. The 
food value of straw seems to depend chiefly upon its protein content 

E. V. 


413. The Food Value of Dried Whey Solids. 

Oka, J. B. and Crichton (Rowett Research Institute). The Scottish 
Journal of Agriculture > Vol. VI, No, 1, pp. 63-67. Edinburgh, 1923. 

The authors have tried to estimate the food value of the residues (dried 
solids and protein) of whey. The residues were prepared in the form of 
a powder, care being first taken to remove all the fat left after cheese- 
making, therefore these solids contain 5 times less fat than the residue of 
ordinary whey. 

The object of the first experiment was the comparison of a mixture 
of dried solids and lact-albumen (protein substances in whey) with whole 
milk. The experiment lasted 28 days and the pigs used were 34 days old 
when it began. The results obtained were as follows : 


Food 


Whole milk 
Residues . 


Gain in live-weight 


Average ration consumed 
by each animal 


i 

18.7 lb. | 6i lb. 

[7.8 lb. | Lactalbumcn i lb. 

j Solids ... 81 b. 


The ration including the residues contained 8.6 lb. of solids and the 
other contained 7.8 lb. solids. 

In the second experiment, a comparison was made between whey 
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powder and whey in its natural condition when they are added to a mash 
composed of maize, oatmeal and shorts in equal parts. 

The results obtained were as follows : 


Average amount consumed Average increase 

per animal in live-weight 


Skim milk and mash 

^ Skim milk . 

123.6 lb. ) 

17 lb. 

/ Mash ... 

17.8 lb. ) 

Whey powde* and mash , . 

^ Whey powder 
I Mash . . . 

ir.7 lb. / 
1 1.7 lb. ( 

15.4 lb. 

Mash 

• * 1 Mash , . . 

22.5 lb. j 

10.8 lb, 


The rations of skim-milk and of whey powder contained about the same 
quantity of solids, and are therefore comparable. 

Other experiments have been begun to determine the value of these 
residues as a calf-feed. F. S. 


414. A Study on the Pasteurization of Colostrum. 

Ragsdale, A. C. & Brody, S. {Dairy Husbandry Department, University 
of Missouri). The Colostrum Problem and its Solution. Journal of Dairy Science, 
Vol. VI, No. 2, pp. 1 37-155, 1 bibliography. Baltimore, 1923. 

Colostrum plays a very important part in the regimen of the calf by 
reason of the globulin and the defensive bodies which it contains, such bod- 
ies being absent in the early days of the life of the calves. It is therefore 
necessary that these bodies and the globulin should be left intact when 
the colostrum of a tuberculous cow is to be disinfected. Disinfection can 
be carried out by means of pasteurization by placing the vessel containing 
the colostrum in a bath and warming by steam heating. 

Care must, however, be taken to avoid the coagulation of the colostrum 
while heating for the purpose of sterilising the tubercle bacilli. The fol- 
lowing table shows the time required at different temperatures for obtaining 
these two results : 


i 

Temperature Degrees 

| 

Time i equired to inactivate 
the organism 
of tuberculosis in milk 

Time required 
to thicken colostrum 
so that it barely flows 

i 

i 

minutes 


I40.0 

20.0 

3 hours 

M4-5 

18.5 

| 30—40 minutes 

I49.O 

14.O 

10-15 * 

I53o 

7-5 

4— 5 

158.0 

3-o 

2 » 

162.5 


70-75 seconds 

167.0 


45-50 


[ 414 ] 



WVE STOCK 


723 


These figures have an approximate value only and vary with the com- 
position of the colostrum, but they show that colostrum may be safely 
pasteurized at a temperature of 140° F. 

In the experiment, calves that received pasteurized colostrum showed 
a mortality of 6 per cent, while for those that were fed on raw normal 
milk the mortality was at the rate of 32 per cent. 

These figures amply justify the pasteurization of colostrum and show 
that the process does not materially affect the protein or the protective 
bodies. Laboratory experiments have also proved that by heating to a 
temperature of 149 0 the value of the amboceptor or protective body 
is not diminished. 

Further experiments are to be made with regard to the effect of heat 
on these protective bodies. F, S. 

415. Cod-Liver Oil in the Feeding of Cattle and Swine. 

I. — Drummond, J. C., Coward, K. H., Godding, j ., Mackintosh, J. 
and ZU.VA, S. S. Cod-Liver Oil in the Winter Feeding of Milch Cows. The 
Journal of Agricultural Science, Vol. VIII, Part 2, pp. 144-152, bibliography. 
Cambridge, 1923. 

II. — Drummond, J. C\, Zidva, S. S. and Godding, J,, The Use of Cod- 
Liver Oil in the Feeding of Farm Animals. Ibid., pp. 153-102, 1 table, 
bibliography, Cambridge, 1923. 

The object of the experiment was to determine whether it is possible 
to maintain the vitamine content of cow’s milk by adding to the ration of 
the cow small quantities of some substance that is very rich in vitamine A, 
such as cod-liver oil. 

Three lots of grazing cows were put into the eow-shed at the beginning 
of December after the vitamine content of their milk fat had been analysed. 
From the time, they were removed from the field, the animals were given 
a ration containing no vitamine A, and as soon as the fat had decreased, 
they were divided into two lots, one of which (lot a) was fed pure cod- 
liver oil in quantities increasing progressively from 75 gm. to 100 gm. per 
day, while the other (lot 6) received the same amounts of neutralised olive 
oil. There was a constant and very remarkable increase in the amount 
of the vitamine A present in the fat of lot a. The vitamin content of the 
fat of lot b also increased, but always remained lower than that of lot a. 
During the whole time the cows were kept in the shed, groups II and III 
received the same rations as group I, except that from February the cows 
of group II were allowed to graze for a short time each day, while those 
of group III could graze ad lib, throughout the whole winter. The ana- 
lysis of the fat content of the milk of these animals showed that the vita- 
mine concentration increased together with the amount of lipochromes 
in proportion as the grass became richer, but it was always lower than the 
vitamine concentration in the milk-fat of the animals belonging to the 
first group. 

II. — The cod-liver oil used for feeding farm animals should be clear 
and bright, it is best when the colour is not deeper than a golden-yellow. 
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When added in the proportion of 3 drops to 3 cc. + 1 drop concentrated 
sulphuric acid, it should produce a deep purple colouration. The authors 
advise that it should be kept in a closed vessel to prevent oxidation by 
contact with the air. It should be given alone to the stock and not mixed 
with other substances which would make it difficult to test its quality. 

In the case of pigs, from 7 to 18 gm. per day are enough to stimulate 
the growth and improve the general condition of the animals. In the 
opinion of the authors, a stronger dose (42 to 56 gm. per day) of first quality 
oil is very good for sows in farrow and increases both the milk secretion 
and the vita mines A. It was found by experiment that this oil is readily 
taken by pigs, especially when they have no access to a pasture and are 
fed a ration with low vitamine content. Although the meat and fat 
never acquired any taste or smell of cod-liver oil, the authors advise that 
its use should be discontinued for some little time before the pigs are 
slaughtered. 

The authors also found that cows readily take 14 to 56 gm. of cod- 
liver oil daily, and that even if the dose were increased to 112 gm. per 
day, there was no smell or change of colour in the milk. 

F. S. 


Breeding. 

416, Artificial Fertilisation in Stock Breeding. (1) 

Ivanoff, E. I. (Director of the Central Experiment Service Station for 
Domestic Animals in Moscow, Russia). The Journal of Agricultural Science, 
Vol. XII, Part 3, pp. 244-256, bibliography. Cambridge, 1922. 

One of the greatest problems in Russia is the reconstruction of the 
breeding stock which has been almost entirely destroyed as a result of 
the w f ar, the revolution and famine. 

It is not merely a question of increasing the number of head, but of 
improving the quality of the animals. Good breeding stock is almost 
entirely lacking, and whereas before the war, there was one service stallion 
to every 600 mares, now there is only one to every 3000. A stallion can 
serve, throughout the year about 10-40 mares, the average being 25-30, 
hence it is evident that the solution of the problem consists either in 
greatly increasing the number of stallions, which under the present financial 
conditions in Russia is impossible, or by using one stallion to fertilise a 
large number of mares which can be done by means of artificial fertilisa- 
tion. By this method, the seminal fluid is more economically used ; it is 
distributed in small quantities, but injected in a manner to assist fertilisa- 
tion. The seminal fluid may be used just as it is ejected, in which case, 
the sperm-cells are suspended in the secretion of the accessory sexual 
glands (Spallanzani has demonstrated, in Italy the fertilising action of 
this product), or else, the seminal fluid may be diluted with some arti- 
ficial solution, such as a solution of sodium chloride, Eccke’s solution, 


(1) See R. 191 L No. 307. 
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bloodserum, etc. It was at first through that these artificial media might 
injure the spermatozoa, but they were found to be unaffected. 

Evidently, we here have a case of “ artificial insemination ” rather 
than of “ artificial fertilisation *\ 

The author gives some data respecting technique. The seminal fluid 
j s collected, by means of a sterilised sponge, immediately after coition. 
The sponge should be sterilised by immersion for an hour in 60-65 % 
alcohol and then carefully washed in sterilised water, after which it should 
be repeatedly washed (and squeezed out every time), in a physiological solu- 
tion of sodium chloride, or else in a 10 % solution of refined sugar. After 
it has been ascertained that the spermatozoa are active, they may be 
injected into the vagina by means of a syringe, or catheter. 

It is most probable that, in future, the method will be improved so 
as to permit of the spermatozoa being kept alive long enough to be sent to 
a distance. At present, the investigators have succeeded in keeping them 
alive for a week, but only if the spermatozoa have been taken directly 
from the epididymus and kept at i°-2° C. When in contact with the 
fluid from the accessory sexual glands, the spermatozoa acquire the maxi- 
mum energy, but they die in a few hours. 

Artificial fertilisation is of practical importance, not only because it 
provides the means of fertilising a greater number of females (one stallion 
sufficing on an average for 300 mares at any season), but from the many 
other advantages it possesses. Thus, it can overcome female sterility 
due to mechanical causes (cervical stenosis, flexions, polyps, etc.) ; allows 
of crossing individuals differing greatly in size ; permits of crosses being 
made between very distantly related species (zebra with horse or ass, or- 
dinary cattle with bison, etc.) , prevents any contagion being conveyed to 
the male from diseased females (in districts where glanders etc., are preva- 
lent) ; and is a means of freeing the spermatozoa from trypanosomes (in 
regions infected with trypanosomosis) Further, this new method makes 
it possible to ascertain by microscopic investigation the maturation and 
mobility of the nemasperms, and hence to determine the reproductive 
capacity of a stallion before, instead of after, his service career has begun ; 
allows of a homogeneous stock being rapidly formed upon winch selection 
can operate with certainty and effacacy, it permits of the possible use of the 
reproductive capacity of males that are severely wounded, or have died 
a violent death (in which cases the contents of the seminal vesicles are 
collected), and renders feasible the fertilisation of wild animals in capti- 
vity (deer, foxes which are monogamous, etc.). The chief advantage of 
this method, however, certainly consists in the opportunity it affords of 
rejecting inferior males and using the best individuals to the fullest extent. 

The author gives a short account of the work carried out in Russia 
on artificial fertilisation as applied to the breeding of stock, especially of 
horses. The preparatory, or experimental, stage was followed by many 
practical tests, and finally a special Laboratory and a Station were instit- 
uted at Askania-Nova. By these means it was possible to determine the 
conditions of success, one of the most important of which is the repetition 
of the trials. The number of fertilisations proved to be, on an average 
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ten times as large as under natural conditions, as many as 78 % of posi- 
tive results being obtained which is more than those produced by natural 
fertilisation ; further, it was found that the offspring were not inferior in 
vigour and reproductive capacity to the young of naturally mated animals. 
Practical courses were then started ; these were attended by 400 persons 
between 1909 and 1919 ; lectures were also given so that the method be- 
came widely adopted in Russia and the first test on a large scale of the arti- 
ficial fertilisation of domestic animals was thus carried out. 

The results of a questionnaire sent out by the author and of enquiries 
he made showed that, before to the war, artificial fertilisation was practis- 
ed in, at least, 30 Governments and was spreading rapidly, so that in 1912, 
the author was able to obtain reliable data respecting 3397 cases of arti- 
ficial fertilisation from 41 Sendee Stations in European Russia ; the pro- 
portion of positive results was 41.4 %, but if only stallions in heat were 
taken into account, the percentage rose to 59. In one Station, 90.7 % 
successes were scored, while at Askania-Nova 100 °/ 0 positive results were 
obtained from 2 stallions. 

Unfortunately, the War and the subsequent vicissitudes disorganised 
this work as well as other forms of research, but an effort is now being made 
for its reconstruction. In 1919, at one of the Pan-Russian Stock-Breeding 
Conferences, inaugurated by the Dive Stock Department and the People's 
Agricultural Commissariat, and in successive Pan- Russian Conferences 
for horse-breeding, the problem of artificial fertilisation was considered of 
immediate importance. The College of the Commissariat decided to start 
a Central Experiment Station for the study of the breeding of domestic 
animals, one of the chief objects of this Station being the practical organ- 
isation of artificial fertilisation. In 1921, many requests reached the 
Station, but unfortunately nothing could be done owing to the complete 
lack of material and workers, but in 1923, a number of experts were to 
take diplomas and proceed to institute Service Stations provided with 
the means of artificial fertilisation, in various parts of Russia. 

The work of artificial fertilisation has often been entrusted to persons, 
who not being experts, made serious mistakes, such as injecting semina 
into already fertilised mares (which produced abortion), or using sterile 
stallions, or stallions not in heat, etc. Sometimes again, the task was im- 
posed upon veterinaries, who receiveing no pay for their work, carried it 
out once a week as a kind of forced labour, taking no responsibility as 
to results. 

The author urges the use of capital for this work of reconstruction, and 
points out the commercial advantages to be derived from it, giving as an 
instance the following calculation made in gold roubles : equipment of 
Station for artificial fertilisation 200 ; two stallions 1000 ; maintenance 
expenses for four months 200 ; wages 200 ; stabling 100, total 1700 ; re 
turns from artificial fertilisation of mares at 5 roubles each, 3000 ; profit.: 
1300 (representing 76 % on the capital outlay). 
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417. Genetics In For Farming. 

McArthur, J. W. 0 . A. C. Review , Vol. XXXV, No. 7, pp. 267*268 
and p. to. Guelph (Canada), 1923. 

On crossing a pure silver fox with a red fox, hybrids of intermediate 
colour (“ patch”) are obtained in the F v while the £\ consists of l j 4 pure 
red, 2 U P atcil and 1 U P ure silver individuals. The pure silver animals 
when mated together, produce pure silver offspring, and if crossed with 
patch individuals, they produce 50 % patch animals and 50 % pure 
silver hybrids. The silver character is, however, composed of several 
variants all of which make their appearance pure, without any admixture. 
Pale silver is partially recessive to dark silver. 

A series of colour mutations have been observed in the skunk viz., 
black, seal brown, striped, almost pure white and pure albino. These 
colours are transmissible and can be obtained pure, if care is taken to avoid 
too close-inbreeding. In the skunk, as in the fox, the hybrids of these 
mutations transmit their characters according to the law of segregation. 
As a rule, colour is dominant to albinism, and whole black to white stripes, 
but in the F 2 , the parental types may appear either pure, or in the form 
of some new combination. F. D. 


Special . 

418. Stock Raising and Beef Production in the Philippines. 

Buencamino, V. Our Meat Supply, The Philippine Agricultural Review, 
Vol. XV, No. 3, pp. 237*240. Manila, 1922. 

The author uses the special experience gained in the city of Manila 
and the neighbouring provinces as the basis of information which may be 
a useful guide to traders in live-stock in the Philippines and describes 
at the same time the different breeds that are raised and their char- 
acteristics. 

The Manila market is supplied with native cattle from Batangas, 
Dalupiri, Fuga and the islands to the south of Luzon and with foreign 
cattle coming from China (Hong-Kong, Tsingtao), from Cambodia (Pnom 
Penh), from Annam (Qui-Nhon), from Australia (Wyndham). 

The most profitable breed of native cattle, which resembles very 
closely that imported from China, is the Batangas. This is the only 
Philippine breed which is docile and can also be used for work. It 
arrives in good condition being usually at least 5 years old and averages 
about 126 kg. dressed weight. 

The Dalupiri cattle are descendants from a Spanish breed but during 
the last 10 years, Indian blood has been introduced. The average weight 
is about 90 kg. and the flesh has a dark tinge. It is a wild race and gener- 
ally killed at the age of 3 years without previous fattening ; the same may 
he said also of all the other Philippine breeds with the exception of the 
Batangas. 
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Fuga cattle are very small averaging at most 60 kg. dressed weight. 
The stock seems to be degenerate and to have insufficient pasture. 

As regards the islands to the south of Luzon, Masbate stands first 
both for number and quality which is probably due to its fine pasturage. 
The type is beginning to show evident traces of the infusion of Indian 
blood. The average weight is 80 kg. and there is a little yellow fat. 

Mindoro and Marinduque cattle have an average weight of about 
66 kg. ; they are fat but somewhat less wild than the Dalupiri. 

The Mindanao type is distinctly Indian and it appears that this 
island is likely in the near future to become an important centre of beef 
supply. 

Selection, castration, improvement of pasturage and fattening would 
bring about a great improvement in beef production in the Philippines. 

At the present time, the best beef cattle are imported and their dressed 
weight averages 150 kg. at the age of 6 years. They are very fat, 
docile and good workers, with the exception of those imported from 
Australia. 

Hongkong cattle are short-legged, bulky, fleshy and small-boned ; 
their dressed weight is from 45-55 per cent. The hide is thick and suitable 
for boot-soleing. 

The Tsingtao cattle are still larger and are about the same size as the 
Australian, with an average of 200 kg. dressed weight or over. 

The Pnom Penh cattle are large-boned, very hardy, thrive well on rice 
straw and are resistant to the risks of transport. They are in special 
favour for the manufacture of anti-rinderpest serum and are good workers. 

Annam supplies a limited number of small docile animals, with an 
average dressed weight of about 100 kg. 

The cattle imported from Australia are large and fat with an average 
dressed weight of from 260-270 kg. and a maximum of 300 kg. They 
give 50-60 per cent of beef and are readily accepted on the market but 
transport is difficult and risky as they are very wild and non-resistant to 
disease. 

F. D. 

419 The Necessity for Calcium and Phosphorus in the Diet of Dairy 
Cows. 

122 MEIGS, E. B. (Dairy Division, United States Department of Agriculture), 
The Mineral Requirements of Dairy Cows, Present Status of the Question. 
Journal of Dairy Science, Vol. VI, No. 1, pp. 46-53. Bibliography, Balti- 
more, 1923. 

The author after reference to the work of Forbes and Hart, sums 
up the evidence so far presented by stating that it appears that liberally 
milking cows are usually able to maintain themselves in calcium and phos- 
phorus equilibrium (1), when they receive an abundance of good lucerne 
hay, combined with concentrated foods, rich in phosphorus. 


(j) See R. 1922. No. 842. (iV. d . Kj 
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The Ministry of Agriculture of the V. S. A. is at present making an 
experimental test to establish the value of coarse foods with a low calcium 
content which are fed instead of lucerne. To one group of cows is given a 
mixture of grains high in protein and timothy hay only, or timothy hay and 
silaged maize ; another group received the same rations with calcium 
carbonate added, or a ration containing the same or approximately the 
same protein content but with lucerne hay, instead of timothy. These 
experiments have not yet been completed, but the results obtained, show 
that sooner or later the yield of milk from cows who receive forage with 
a low calcium content, is greatly diminished and that this decrease is 
mostly due to the calcium deficiency. 

On the other hand it appears that the liberally milking stall-fed cows 
can be kept in calcium equilibrium only if fed on large quantities of forage 
with a high calcium content as for example, lucerne hay. 

Since the experiments of Fjngereing and Hart, many others have 
been made, and seem to indicate that the assimilation of calcium and phos- 
phorus is influenced by vitamines. Dairy cows on pasture can maintain 
calcium equilibrium on a smaller absolute calcium intake than those on 
dried materials with or without maize silage. 

Forbes reported that in the case of cows that were dry or giving 
only small amounts of milk, the calcium and phosphorus balances were 
both usually positive. The cows used in these experiments, however re- 
ceived lucerne hay. 

Some tests were made by the Ministry of Agriculture of the IJ. S, A 
to determine what influence the substitution of timothy hay for lucerne 
had on cows giving small amounts of milk. Cows on timothy hay have 
continued to give a small amount of milk for many months consecutively, 
but these cows were being fed on rations which contained much more pro- 
tein and nutritive matter than they required according to any of the feed- 
ing standards. 

It is likely therefore, that the results indicated only confirm the 
theory that cows giving small amounts of milk can eat much more food 
than they require, and compensate in that way for the absence of a par- 
ticular substance in the rations given to them. 

It is perhaps not too strong a statement that it is always bad practice 
not to include liberal quantities of leguminous hay in the rations of dairy 
cows which are receiving only dry feeds and silage. 

The dairy farmer must not expect to obtain a large yield of milk in 
winter if he cannot give his cows lucerne and other leguminous hay in 
large quantities. It will probably pay him also to see that each of his 
cows has a dry period of two months and that during tins period she receiv- 
es twice the maintenance ration in protein and total nutrients. 

The author also states that so far experimental work has not been 
sufficiently advanced to demonstrate whether lucerne hay can be 
replaced by other leguminous hays to provide a source of calcium, or 
how the calcium requirements of cows on different kinds of pastures can 
he supplied. 
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420. A Study of the Influence of the Genetic Factor and Environment 

on Milk Yield, 

Sanders, H. G. (School of Agriculture, Cambridge). The shape of the 
lactation curve. The Joural of Agricultural Science, Vol. XIII, Second Part, 
pp. 169-179, tables 7, Sgs. 2, bibliography. Cambridge, 1923. 

Taking as a basis the figures supplied by the Penrith (Cumberland and 
Westmorland) Milk Recording Society, the author has constructed what 
he calls a “ Shape-figure ” for each lactation period and from an examina- 
tion of such variations in this figure as are due to the chief factors affecting 
milk yield, he has arrived at certain conclusions regarding the influence of 
environment and of the genetic factor. 

The “ Shape figure " (S. F.) is obtained by dividing the ratio existing 
between the total yield of the lactation period and the daily maximum 
production during the period, by the average ratio between the two values 
for cows calving during the same month as the cow whose lactation period 
is under observation. These average ratios for the different calving months 
are as follows : January : 178.6 ; February : 166.2 ; March : 165.4 ; April : 
154.0 ; May : X42.9 ; June : 145.x ; July : 151.6 ; August : 185.6 ; September : 
183.4 ; October : 190.5 ; November : 198.0 December : 183.7. The S. F. 
thus serves to correct the calving month. On the basis of 100 days' in- 
terval between calving and the next fertilisation, the author obtained the 
following corrections to be made in the S. F. for different intervals between 
these dates : 0 — 19 days + 22 % ; 20 — 39 days + 16 % ; 40-59 days 
+ 9 % ; 60-79 days + 5 % ; 80-99 days + 1 % ; 100-119 days — 3 % 
120-139 days — 7 % ; 140-159 days — 10 % ; 160-179 days — 13 % ; 
180-199 days — 15 % ; 200-219 days — 17 % ; 220-239 days — 20 %; 

240-259 days — 22 % ; 260-279 days — 24 % ; 280-299 days — 26 % ; 

300-319 days - 27 % ; 320-339 days - 28 % ; 34°-359 days : — 29 % ; 
360-379 days - 30 % ; 380-399 days - 31 % ; 400-419 days - 32 % ; 

420-439 days - 33 % ; 440-459 days - 34 % ; 460-479 days - 35 % ; 

480-499 days : 35 %. 

On examining the effect of age on the S. F., the author found that, 
in the case of the first lactation, this figure was generally 11 % higher 
than in that of the second lactation. It varies little between the second 
and the fifth lactation, and the reduced yield after maturity is not due to 
any physiological deterioration of the glands, but to feeding and other 
factors. The author has not been able to reach any definite conclusion 
as regards the rest period preceding lactation. 

In order to determine whether the milk yield of a cow depends solely 
upon the environment or also upon hereditary capacity, the author compar- 
ed the standard deviation of all the 355 S. F. of a group of 100 cows with 
that of the S. F. of each of these animals and found that the latter 
deviation was less. On the other hand, the standard deviation of the 
average S. F. of any group of 3 lactation periods taken from the 180 
lactation periods of the 60 cows under consideration when compared with 
the standard deviation of the average S. F. during the 3 lactations of these 
60 cows shows that the latter deviation is the greater. These compari- 
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sons were made with micorrected S. F. which were subsequently corrected 
for the effect of calving and the following fertilisation. They show that 
the S. F/sof different cows have a tendency to group themselves around 
a type which would seem to indicate a genetic influence for each cow. 
Further, on comparing the S. F.s of good milkers with those of cows of 
inferior yield, the author found that the first, the ratio between the maxi- 
mum daily yield and the total production was higher for the second class, 
this difference being very marked in cows of the same herd. 

The variations in the ratio between the total yield and the maximum 
daily yield of the same animal, leaving out of account variations due to 
accidental circumstances, throw some doubt upon the value of the maximum 
daily yield as a basis for determining the hereditary capacitv of a cow. 

F, S. 

421. Influence on Cows' Milk Secretion due to the Change from Dry to 

Green Diet. 

Gol,doni, E Modificazione della secrezione lattea nel momento di transi- 
zione del regime secco al verde. La Nvtova Veterinaria, Year I, No. 3, pp. 8-9, 
No. 4, pp. 101-105, table I, Bologna, 1923. 

The author has made an experimental study of the alterations in milk 
secretion and on the composition of milk in cows when sent to pasture 
after being fed on hay. The conclusions are as follows : grass feeding 
appears to favour an increased yield, especially at the evening milking, 
but it does not seem to affect the yield in proportion to the age of the cow, 
or the condition of the secretion. When on grass diet, the evening milking 
tends to be more abundant than the morning milking ; the acidity of the 
milk of cows whose lactation period is already advanced increases whereas 
it diminishes with other cows and the point of congelation is slightly 
lowered ; moreover, the density of the whey may diminish and its conge- 
lation point decrease. Grass feeding has no effect on the content in fatty 
matter and the examination of the average yields of all the cows shewed 
that for both dryland grass diet, the degree of acidity, the amount of dry 
and non-fatty residue, the density and the percentage of water were the 
same, although during the change of diet, the density had slightly increased 
for the morning milk and slightly decreased for the evening milk. On 
the whole, the variations between the figures for these different points, 
were less marked for a grass than for a dry diet. F. S. 

422. Study of the Variation In the Milk Yield of Guernsey Cows. 

Go wen, J, w. (Maine Experiment Station). Studies in Milk Secretion. 
Relation Between the Milk Yield of One bactation and the Milk Yield of 
a Subsequent dictation in Guernsey Advanced Registry Cattle. Journal 
of Dairy Science , Vol. VI, No. 2, pp. 102-121, tables 21, bibliography. 
Baltimore, 1923. 

From the data supplied b}' 1476 lactation periods of Guernsey cows 
belonging to the American Guernsey Cattle Club Advanced Register, 
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the average differences between the milk yield of cows of a given age that 
had been previously tested for milk production, and the yield of other 
cows of the same age of which the milk production had not been control- 
led previously, were as follows : 590 kg. for cows of 3 and 6 years of 
age, 545 kg. for those 4 years old, 680 kg. for cows of 5 years of age 
and 900 kg. for those of 7-8 and 9 years of age. These differences would 
seem to be due mainly to external factors (maintenance, feeding, prepa- 
ration) which can cause a variation of 1 / 0 to x / 6 in the milk yield. 

On the other hand, a somewhat close connection exists between the 
milk yield of one lactation period and that of another ; this correlation 
may be expressed by the coefficient 0.696 in the case of Guernsey cows. 

Table I gives the equations for calculating (upon the basis of the 
milk production at a given age) the milk yield of the same Guernsey 
cow at another age. In this table, Y represents the required yield at 
the age expressed in the form of the coefficient and y the yield at the age 
(also expressed by the coefficient) on which the calculation is based. 
These figures refer to lb. 


Y3 = 1803 4 - 1.003 y z 

Y4 = 3686 + 0.842 y 3 

Y5 as 4458 + O.94O i 1 

Y 6 = 3347 + 0-984 y 3 

y ? 8 9, = 5669 + 0.779 y * 

Y4 2713 4- 0.895 >'3 

Y5 = 5610 4- 0.658 y 3 

Y 6 a* 4190 4- 0.837 y3 


Y7,*9 = 6016 4- 0.677 y3 

Y5 = 1099 4- 1.075 y* 

yfi = 3685 4- 0.801 y4 

Y? * 9 , = 2613 4- 1.055 y * 

y6 = 570 4- 1.062 y 5 

Y7 a ,9, •= 4742 4 - 0.728 y5 

Y 7 . a , 9 , = 1172 4- 1.069 7 ° 

Y 7*,9 = 3492 + 0.829 y? 


423. The Variation in Milk Yield and in Transmission of Milk Char- 
acters in Jersey and Red Danish Cattle. 

TagE, Ellinger (Bussey Institution, Harward University). The Varia- 
tion and Inheritance of Milk Characters. Proceedings of the National Academy 
of Sciences of the United States of A merica , Vol. 9, No. 4, pp. 111-116, tables 7, 
Easton, 1923. 

The correlation between the lactation period and the rest period is 0 
for the Danish breed and 0.25 for Jerseys. The duration of lactation is 
not affected by the maximum yield of milk during that period and is 
influenced very little by the rapidity of the fall in the milk production, 
but on the other hand, 80 to 90 % of the variation in yield is due on 
an average to the calving time. 

After comparing the variation coefficients of the first 4 periods of 10 
weeks of the first lactation period, the author reached the conclusion that 
under existing conditions, the yield during the first 10 weeks of lactation 
gives the best basis for estimating the milk production of a cow. 

In the Red Danish breed, there is no correlation between the amount 
of milk given and the fat content of the milk, whereas in Jersey, the 
coefficient is 0.33. 
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In the case of the Red Danish cows, 75 % of the variations in the 
total fat yield are due to variations in the amount of milk produced, and 
only 25 % to differences in the fat content. From this standpoint, the 
influence of the season is very considerable ; a difference of 15 % having 
"been observed between the yield of cows calving in October-December 
as compared with that of cows not calving till January March. 

The author is of opinion that milk characters are transmitted in 
the same manner as “blended ” characters (1). He was unable to find 
any factor that followed the Mendelian laws. F. S. 


424. Milk as the Sole Ration for Calves. 

Me. Candi,ish, A. C. (Dairy Husbandry Section, Town State College of 
Agriculture and Mechanic Arts) . Studies in the Growth and Nutrition of Dairy 
Calves. Journal of Dairy Science , Vol. VI. No. i, pp. 54-66, tables 9, bi- 
bliography. Baltimore, 1923. 

The author first, summarises the work previously done on the subject, 
and then describes his experiment and the conclusions he reached from 
the study of the results obtained. Two calves were used in the experiment, 
which throughout their lives (208 and 176 days respectively), were given 
only milk and licking-salt. The amount of milk and salt consumed, the 
weight and body measurements (which were taken every 30 days), as well 
as the increase in weight and height as compared with that of a normally- 
fed calf are given in th tables. Other facts are also noted including the 
results of the post-mortem examination of the two animals. 


Comparison between the jood substances required by calves 
and the food substances supplied. 


Age 

Average 

live 

weight 

Amount 

of 

milt 

received 

Food substances given 

Food 

Dry 

matter 

Dry 

matter 

Digestible 

C™* j Total 
protein i 

Days 

Kg. 

Kg. 

Kg. 

Re- ! 

Kg. 

Kg- 

1-30 . . - 

i 76 

260 

35 

8,55 i 

47 ; 

52 

3I~6o . . . 

| 96 

3OO 

41 

9.90 1 

54 : 

67 

61-90 . . . 

1 122 

379 

52 

12.60 j 

68 | 

88 

91-120. . . 

139 

405 

55 

13.50 , 

7 ' 2 i 

100 

121-150 . . 

143 

393 

54 

13.05 i 

75 ; 

i°3 


Digestible 

Cr ? de Total 
protan ; 

Kg. | Kg. 

8.58 49 

9-45 ! 50 

13.50 : 67 

12.15 7 6 

12.60 78 


From these data, the author concludes that although milk as a sole 
ration gives good results during the first three months of the calf's life, 
it is not sufficient for the animal at a more advanced age. On comparing 
the food elements given to the calves used in the experiment with those 


(i> By ** blended " factors are understood those producing in the Fi a type different 
from that of either parent and appearing ia the Fi as if they were homozygous. {Ed.) 
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which ought to have been supplied to them, it is seen according to the 
figures of Wolff-Lehmann {see appended table), that too little dry matter 
was given from the beginning of the feeding-experiment, the deficit being 
33 % for the first 30 days, and rising to 66 % by the 150th day. The 
amount of digestible, crude protein and of nutritive substances was suf- 
ficient during the first 30 days, after which it was deficient though not 
in the same degree as the dry matter. 

The lack of sufficient dry matter and the absence of roughage did not 
allow the digestive system to develop normally so as to be able to deal 
with all the digestible nutritive matter ingested by the animal, so that a 
certain amount which had not been acted upon by the digestive juices 
remained in the alimentary canal and decomposed there. 

On reaching the weight of 67 kg,, the two calves sometimes consumed 
as much salt as an animal weighing 450 kg., and as a rule, they ate 6 times 
more than a calf of the same weight fed in the normal manner. This may 
have been one of the causes of the digestive disturbances noted in the 
calves used in the experiment. _ . 

Possibly there were not sufficient an tineu retie and antiscorbutic 
vitamines present and this may have been the reason of the unsatisfactory 
condition and the death of the calves. S. 

425 The Water Buffalo for Dairy Purposes. 

Levine, C. O. (Professor of Animal Husbandry). The Lingnaam A §ri cul- 
tural Review, Vol. I, No. 1, pp. 1-30, figs. 6, tables 29, graphic curves 2, 
bibliography. Canton, 1922. 

The author describes the water-buffalo of S. China (Bubalus bubal h 
Lyd.) and gives an account of its origin and distribution, together with 
the results of observations made at the Canton Christian College in order 
to ascertain its value for dairy purposes. The observations were made dur- 
ing the last 4 y 2 years, and the data on which the author depends refer 
only to lactation periods during the whole of which the milk production 
was tested. The fat analysis were made twice a month, the morning and 
evening milk being examined separately, and the milk yield was controlled 
twice a month at first, and during the last 3 years, at every milking. 

For the greater part of the observation period the cow-buffaloes were 
given for each kg. of milk produced daily 4 kg. of a mixture consisting of 
7 parts rice bran, 4 parts wheat bran, 3 parts rice sweepings and 2 parts 
crushed groundnut-cake. In addition, each of them received daily about 
40 gm. of salt, enough water to make their ration into a stiff paste, and 27 
to 45 kg. of a mixture fo finely chopped grass. The average weight 
of the female buffaloes was 485 kg. and their average milk and butter pro- 
duction per lactation period was 870 kg. and 96 kg. respectively. 3 he 
mean fat content was 11.05 %• The following are the averages of various 
analyses of samples of morning and evening milkings : fat 12.46 %, mineral 
substances 0.89 % protein 6.03 %, sugars 3-74 %> w *ter 76.89 %■ 
first, just after calving, the milk yield varies from 2.25 kg. to 6-75 
but this quantity gradually decreases during the lactation period which 
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lasts from 8 to n months. In most cases, the fat content continues to 
increase ; it begins the first month at 8 to io % and reaches 15 or 17 0 / o 
by the last month. The milk and butter are both pure white. The butter 
has an excellent flavour and is preferred both by Europeans and natives 
to cows milk butter. 

Since these experiments were conducted with ordinary unimproved 
buffaloes of the dairy and work-type, and the common buffalo now pro- 
duces 4-5° k g. of milk daily for several months and its annual output is 
at least 1125 kg. of milk and 67-146 kg. of butter, the author is of opinion 
that animals of high yield could be obtained in a few generations by means 
of skilful selection and careful breeding. The present type of buffalo is 
very resistant to piroplasmosis and tuberculosis. The disease to which 
it appears most subject is rinderpest, but fortunately the Bureau of Agri- 
culture of the Philippine Islands has discovered a vaccin that immunises 
the buffalo for at least two years. The author mentions that the average 
weight at birth of 10 bull-calves and of 8 cow-calves was 31 and 30 kg., 
the average gestation periods being 347 days and 338 days respectively. 

F. S. 

426. The Use of Graphic Charts in Calculating Sheep Rations by the 

Method of Forage Equivalents. 

BEROY, A. M. (Chef de travaux a l'lnstitut National Agronomique) . 
Alimentation du B£tail par la methode des equivalents fourragers. Emploi 
d’un proced^ graphique pour le calcul du rationnement des moutons pendant 
leur peri ode de croissance. Revue de Zootechnie, La Revue des lileveurs, 
Year II, No. 2, pp. 103-116, graphic charts 4, figs. 3, bibliography. Paris, 

1923* 


The author considers that a sheep’s ration is con^josed of a main- 
tenance ration strictly proportionate to the animal’s live-weight, and the 
production ration which is in relation with the daily increase in live-weight, 
or with the amount of the milk yield. 

In one graphic chart, he gives the variations in the number of food 
units that the maintenance ration should contain in function of the live- 
weight. By means of another graph, he expresses the variation in the 
production ration in order to obtain a determined increase in live- weight, 
in function of the age of the animal, and at the same time, the law of 
variations in sheep at the expense of growth, or fattening. By reducing 
these graphic curves to straight lines, the author has succeeded in combin- 
ing them in a single graph (here reproduced), which allows him to deter- 
mine directly the forage value of the daily ration to be fed a lamb of 
given weight and increasing its live-weight daily by 100-250 gm. (vSee 

Fig. 87.) 

The data used for the construction of these diagrams were obtained 
from experiments conducted by the author at the National Stock-Bieeding 
Centre (Centre National Zootechnique) of Vaulx-de-Cernay, near Paris. 

The author gives several instances illustrating the use of these graphic 
charts. 

[«•! 
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Value of total ration of sheep, expressed in forage units 
determined in function of the live-weight and daily increase in weight. 



0 3 5 10 15 20 25 30 3 ^ 50 55 60 65 70 75 80 


FIG. 87. — Estimation of the ration expressed in units of forage as a function 
of the weight age daily increase. 

x Total maintenance ration as forage units. 
y Live weight in kilos. 
a Weight at birth. 

b Daily increase in live weight, per head. 

F. S. 

4^7 The Selection of Rams for Studs and Flocks in South Africa. 

Van Heerden, W. S. (Sheep and Wool Expert, Division of Sheep and 
Wool). Journal of the Department of Agriculture, Vol. VI, No. 2, pp. 
figs. 6. Pretoria, 1923. 

The author describes the conformation of a good ram, draws attention 
to the importance of its having no wool on the face, and considers the 
choice of type and breed. 

In the first place, the animal must have a good constitution and if the 
oice lies between good constitution and fine wool it is better to choose 
the first and begin with inferior wool. The ram must be of pure-bred, 
recognised stock and should belong to a line of which the prepotency was 
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first obtained by inbreeding and then fixed by breeding from lines carefully 
selected within the same families. Such animals will be far more likely 
to sire offspring similar to themselves than those which are the result 
of a cross between two breeds. The author classifies the sheep of South 
Africa as follows : 


Breeds 

Merino types 

Meri no sub-types 

Merino lines 


Rambouillet 

Bundcmar 

Wan sane 11a 

Grossdale 

Sir Charles 

Magician 

Emperor 

| 

Tasmanian 

Ferur plants 

Mamtion 

1 

Hillmoor i 

l Highland Home 
Bellevue • ' 

Donald Dimiie 

1 

\ Vermont 
| 

Win ton 


English Long wool breed 

1 

| Lincoln ( 

1 These types are of 

little imiw riunce in 

English Short wool breed 

j Suffolk | 

f So itt h Africa. 



In his opinion, crossing the different breeds offers no advantage as 
regards wool production and crossing the various types is open to much 
objection, for rams obtained by a cross between different types do not 
possess as much prepotency as those belonging to a line that as been inbred 
for many years. Farmers should therefore try to procure rams belonging 
to a pure type, or sub-type. The author advises that no animal resulting 
from a cross between a type and a subtype should be used for the production 
of stud stock until the new type has become fixed and its dominance se- 
cured by in-breeding. On the other hand, there is no object in crossing 
two subtypes together, since each of them can produce offspring of good 
quality and the use of an animal descended from two parents of selected 
stock which are not exactly alike, as they belong to two different sub- 
types, introduces a certain amount of irregularity into the breeding-stock. 

In the case of Merino wool, all extremes are bad, but if there is to be 
a leaning to one side or the otheT, length should be preferred to density. 
A good long combing- wool is always appreciated, and the constitution of 
the sheep suffers less in the production of a long wool than in growing 
dense heavy wool. 

The ideal wool is moderately thick and of a good length, and possessing 
all the qualities required for combing. In order to obtain it, the sheep- 
breeder must take the climatic conditions into account, for these may 
modify the length of the product. In bad seasons, very fine, or modera- 
tely fine wools should be short, and leave much waste, whereas a strong 
wool will grow to a fair length. On the Grassveld, and especially in the 
coldest parts, the wool, quite independently of the season, usually becomes 
finer and shorter as the sheep grow older. 

It is also necessary to see how much yolk the rani's wool contains. 
If the animal is to live in a dry, hot climate, its wool must contain a con- 
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siderable amount of white, fluid, clean yolk ; it is better that there should 
be too much rather that too little yolk, especially if the animal’s food is 
poor and wanting in succulence. On the other hand, a ram reared in a 
hot climate will secrete more yolk when it is taken to a colder region, 
therefore all that is necessary is that the ram produces sufficient yolk to 
keep its wool healthy and unmatted. A ram should never be purchased 
with thick, pasty, yellowish yolk, as this is very difficult to remove bv 
washing. F. S. 

428. Comparative Value of Corriedale and Dorset Horn Rams for the 

Production of Fat Lambs. 

Hinton, F. B. (Sheep and Wool Expert). Lamb- Raising Trials, Corrie- 
dale versus Dorset Horn. The Agricultural Gazette of New South Wales , 
Vol. XXXIV, Part. 3, pp. 171-174. Sydney, 1923. 

Two lots of Border Leicester X Merino ewes (first cross) were mated 
respectively with 10 Corriedale rams and 10 Dorset Horn rams. The 
number of lambs dropped was 396 for the first lot (18 being twins) and 
407 for the second (21 twins). The increase in five-weight of the two 
lots of lambs at the ages given was respectively : 2-3 months, 11.6 and 
13.7 lbs. ; 3-4 months : 12.2 and 13.5 lbs. ; average at 5 months, 74.2 
and 82.4 lbs. When five months old, they were respectively sold at the 
average price of 17s. 7 Y^d. and £i.os.i%rf., or a difference of 2 s 6 y 2 d. 
per lamb in favour of the Dorset Horn lot. The financial returns per ewe 
were respectively 15s. zd, for the Coniedales and 17s. 9 3 / 4 tf. for the Dorset 
Horns. The lambs in this lot matured earlier than the others but as re- 
gards lambing losses there was little to choose between the two groups. 

F. S. 

429. The Influence of Feeds and Feeding on the Type of Market Hog. 

Rothwell, G. B. (Dominion Animal Husbandman). The Agricultural 
Gazette of Canada, Vol. X, No. 2, pp. 1 10-1 1 5, figs. 4, Ottawa, 1923, 

The authors experiments carried out on the Central Experimental 
Farm, Ottawa, with a view to determining the effect of feeds and feeding 
on the condition of fattening- hogs yielded the following results. The young 
pigs given a ration of skim milk with the minimum of crude fibre developed 
well, and their growth was little, if at all, arrested at the time of weaning, 
whereas another lot fed the same ration, but without the skim milk, fatten- 
ed more slowly. The animals that received a mixture of meals, meat 
meal and milk required a little more food than those given no meat meal, 
but turned out fine, large, fat pigs superior to those fed on meals 
alone g; The pigs given meals, and meat-meal but no milk, did not develop 
properly ; they were deficient in length and other qualities and too big. 

Two lots of pigs of the same breed and type as those used in the above 
experiment were fed on maize, oats, sharps, and meat-meal, but one lot 
was given these rations unmixed and distributed by means of an automatic 
feeder, while the rations of the other lot w T ere mixed and given in limited 
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amounts. It was found that the first lot preferred a ration containing 
about 80 % maize, and fattened quicker than the second lot, which con- 
sumed less grain per lb. increase in live-weigbt and was classed in the 
select category. The other lot of animals was a little fattei and taller, 
especially at the shoulder. These experiments all show that any system 
0 { feeding that tends to cause too early a formation of fat in hogs fattened 
for bacon, and hinders maximum bone and muscle development during the 
first 4 months, has the effect of producing fat, short-bodied animals lack- 
ing in uniformity. 

The observations of many years have also proved that it pays better 
to fatten hogs in cheaply constructed enclosures, rather than in closed 
piggeries, in which they do not grow, such a good shape. F. S. 


430. The Value of a First Gross in the Production ot Pork and Bacon. 

The Journal of the Ministry of Agriculture, Vol. XXIX, No. 10, pp, 939- 
941. London, 1923- 


During the winter of 1921, an experiment was carried out at the Lord 
Landsworth Institute at Long Sutton (Hampshire, England) for the pur- 
pose of determining the value of a first cross between the Berkshire and 
Large Black breeds of pig from the point of view of lard and bacon pro- 
duction. The experiment lasted 113 days ; during this period the 9 Large 
Black pigs increased 471 kg. in weight and consumed about 1576 kg. of 
mixed rations, while the 9 first cross Large Black x Berkshire hybrids 
gained 553 kg. in weight and ate about 1732 kg. of mixed rations. The 
rations varied according to the different periods, and were not quite the 
same for the two lots. The composition of the rations is given in the pa- 
per. The experiment shows therefore that the first generation hybrids 
matured earlier than the pure-bred animals, and required only 3.1 kg. of 
food for each kg. of increase in live- weight, whereas the pure-bred swine 
consumed 3.3 kg. of rations per kg. of added live-weight. F. S. 


Bee-Keeping. 

431 Foul Brood. 

Ministry of Agriculture and Fisheries , Leaflet , No. 32, 6 pp., figs. 2. 
London, 1923, 

There are three varieties of foul brood ; the virulent form with strong 
smell due to Bacillus alvei , the odourless type caused by B. Burri, B. Bran - 
denburgiensis and B. Larvae, and the foul brood of which the pathogenetic 
agents are B. Guntheri and Streptococcus apis. The latter often accompa- 
nies virulent foul brood and does not form spores. The bacilli can be seen 
at the beginning of the disease, but when it has reached an advanced 
stage, they form spares and disappear. The spores are resistant to freezing, 
carbolic acid, thymol, salicylic acid, naphthol p, perchloride of mercury, 
creoUne, lysol, oil of eucalyptus and naphthaline. The last 4 substances, 
which become volatile at the ordinary temperature of the beehive, hinder 
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the growth of the bacilli, but have no effect upon the spores which can be 
placed for two months in a solution containing 5 % of carbolic acid, or 
immersed for 15 minutes in boiling water without any injury. The disease 
must therefore be controlled during its early stages. For the prevention 
and cure of foul brood, the author recommends the following measures : 

1) When the bee-keeper has been in contact with on infected colony, 
he should wash his hands and disinfect his implements with carbolic soap, 
or with a solution of carbolic acid (Calvert’s No. 5) mixed with 12 times 
its weight of water. Before washing his hands or implements, he ought 
to remove by means of a little alcohol (pure, or denaturated) , all the in- 
fected matter that is insoluble in water. 

2) If a weak colony is infected, it is best to destroy the bees, combs, 
frames and covers, and to disinfect the hive. The bees can be killed by 
pouring a saturated solution of potassium cyanide into the brood-nest, 
care being taken to previously close any apertures by which the gas 
can escape. Another method is to suffocate the bees by passing sulphur 
fumes into the brood-nest. The dead bees, together with the combs and 
covers ought to be buried to avoid infection. The operation is best carried 
out at night when the bees stop flying. It is necessary to disinfect the 
hive also, this may be done by flaming the inside with a soldering-lamp 
or covering the internal walls with paraffin or petrol and setting fire to these 
substances. 

3) If the disease breaks out in a strong colony, the bees can be saved 
by making them swarm artificially into a box or basket, and shutting 
down the lid. Care must be taken to insure their having sufficient air. 
The colony is then put in a cool place for 48 hours and fed ; after this in- 
terval, the bees are put into a hive with movable frames and treated like 
a swarm being given syrup mixed with Naphthol and kept moderately 
warm. Any of the insects that die during the treatment should at once 
be burnt. 

When the disease occurs in a light form, fumigation or disinfection 
is sufficient ; this may be effected by suspending from the division-wall 
a sponge or piece of flannel soaked once every 6 days in 40 gm. of formalin, 
2 balls of napthaline being left during this time in the brood-nest. 

F. S. 


432. Control of Isle of Wight Diseases in Hive Bees (1). 

Anderson, J. (North of Scotland College of Agriculture). The Scottish 
Journal of Agriculture, Vol. VI, No. 2, pp. 183-191, bibliography. Edinburgh, 
3923 - 

Description of the spread of the Isle of Wight disease of bees in England, 
and to the suggested means of control. The author states that in recent 
years, however, the damage has been less virulent in Great Britain, and that 
the number of resistant hives is on the increase. This is considered to he 
due to natural selection of resistant bees and points to the advisability of 

(1) See R. 1922 No. 463 (Ed.) 
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replacement of queen bees susceptible to attack by others coming from 
hives free from attack. The queen should be introduced into the hive 
at the beginning of the season to ensure a good brood during the winter. 

F. S. 

433 - Larvae of the Meloe cavensis, Injurious to Bees in Cyrenaica. 

Za^ost, V. L’Agricoltura coloniale, Year XVr, No. 10, pp, 345-354. Flor- 
ence, 1922. 

Description of the Coleopteron Meloe c avert sis. The larvae hidden 
in the flowers, attack the bees and cause their subsequent death. The 
injured bee returns to the liive and the deleterious effect on the * warm is 
evident. Naphthalene sprinkled on the floor of the hive only acts as a 
palliative. 

The only means of prevention appear? to be in the case of large swarms 
where the workers hinder the entrance into the hive of enemies or chase 
them out as quickly as possible. F. D. 

434. Caitha Palustris, the Cause of May Disease. 

Gremand E. Maikrankheit und Dotteblume. Schweizerische Bienen- 
Zeitung, Year XL, VI, No. 2, pp. 88-89. Aarau, 1923. 

The author, a bee-keeper at Bettlach (Solothurn, Switzerland), no- 
ticed that May disease made its appearance among his bees, and in his 
neighbours’ apiaries, in years when Caitha palustris, the marsh marigold, 
flowered before the cherry-trees. He therefore carried out the following 
experiment in the spring of 1921, in which season the above-named con- 
dition^ were found. All the swarms except two were kept in the apiary 
until the cherry-trees were in blossom ; the two swarms that were at 
liberty contracted the disease, as did all the bees of the neighbouring 
owners, but the swarms shut up in the apiary remained immune. The 
bees attacked, or killed, by the May disease, together with some flowers 
of C. palustris, were forewarded for examination to the Bacteriological 
Institute of Liebefeld (Berne). It was found that the bees had not been 
infested by any parasite, but that their intestines contained a large amount 
of C. palustris pollen. Although the marsh-marigold had been believed 
by many persons to be the cause of May disease, all experimental proof 
had hitherto been wanting. F. D. 


435 Renewal of the Combs in Bee Hives. 

Ayme, H. he renouvellement des rayons. Journal d’ Agriculture pratique , 
Year 87, Vol. I, No. 2, pp. 32-34. Paris, 1923. 

The author has noticed that when bees instinctively realise the ne- 
cessity of renewing their combs, this knowledge often comes to them ra- 
ther late, and that man can supply their needs in this respect in a more 
timely and satisfactory manner. Experience has proved that when a 
colony does not thrive, in spite of having been provided with plenty of 
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food and with a young queen, this is to be attributed in nine cases out 
of ten to the hive being too old, or having been accidentally deprived of 
its queen, with the result that the central combs serving as brood-combs 
are in a bad condition. The remedy consists in the removal of all old 
frames containing neither brood nor honey, and their renewal by new 
frames. If the old ones contain some honey they can be placed at the ends, 
but as soon as the brood has hatched out, such defective frames should 
be entirely discarded. By the adoption of this system, two years are 
amply sufficient for the complete renewal of the brood-combs in a hive 
with 12 to 14 large frames. The use of corrugated wax greatly facilitates 
this operation which, in the opinion of the author, should be carried out 
every 6 years, though in order to disturb the bees as little as possible, it 
is well to renew 2 or 3 combs every year instead of substituting 5 or 6 
new ones at a time. 

The deterioration of the combs is due : to 1) the cavities of the cells 
becoming*r educed in size owing to accumulation of the outer silky coverings 
left behind by the chrysalides ; 2) the bees, or some of their enemies, gnaw- 
ing the cells ; 3) the excess pollen deposited by the bees upon the combs 
surrounding the brood-comb. This pollen decomposes in time and is 
the chief cause of the necessity to renew the combs. The combs can, 
however, be cleansed by washing ; they are left to soak for 24 hours in tepid 
water, after which a small jet of water is directed upon each comb in turn. 
If the operation is not successful, it is necessary to scrape away the cells 
with a knife until the corrugated wax is exposed, when the bees ,will con- 
struct new cells upon it in the same manner as they do upon new cor- 
rugated wax. F. S. 

Sericulture. 

436. Sericulture Improvement in Southern China. 

Howard, C. V. (Professor of Sericulture, Canton Christian College) 
the Lingnaam Agricultural Review, Vol. I, No. 1, pp. 31-46, 3 tables. Col- 
lege of Agriculture, Canton Christian College, Canton, 1922. 

Present conditions of sericulture in Southern China. - 
Southern China is more or less isolated, both geologically and cthno- 
logically, from the rest of China. It has little connection with the Northern 
part of the country and communicates with the Western States almost 
entirely by means of Shanghai, which explains the fact that silkworm 
rearing in S. China has not made the progress to be expected from the 
favourable conditions of the surroundings, the rare quality of the breeds 
raised, the good type of silk produced, and the excellent organisation of 
the production and sale of mulberry leaves and of silk. 

Most of the silk-breeding treatises, even those written in Chinese, 
do not consider the question of sericulture in South China, but only deal 
with the industry as practised in Northern and Central China where the 
conditions and methods obtaining are totally different. 

Sericulture is carried out in the Province of Kwangtung, in the Delta 
region over an area of about 150 sq. kilometres, between Canton, Hong- 
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kong and Macao ; in the valleys of the West River and the Kwangsi (as 
well as in the Province of Kwangsi) ; north of Canton and Swatow ; in 
the island of Hainan, etc. ; the total area may be estimated at some 1500 sq. 
kilometres. This area could well be quadrupled, while by the production 
of healthy “ seed *' and the selection of the breeds of silkworms reared, 
the amount of silk obtained from the present sericultural area could easily 
be increased three or five fold. 

Since no statistics are available, it is not possible to estimate the 
total silk output of Southern China. The reeled silk production for the 
Province of Kwantung for 1921 has been reckoned at 315 100 pikuls 
(or about 42 million lbs.). It is certain that the amount of silk used lo- 
cally far exceeds the quantity exported, but as a rule, the selected co- 
coons are sold to spinning-factories provided with modern appliances 
and working for export, whereas the cocoons of second quality are reeled 
at home and the silk is woven in the local factories. 

Canton exports from one half to two-thirds as much raw silk as Shang- 
hai, although its supply area is only one-tenth of the size of the district 
drawn upon by the latter port, for in Northern China only bivoltine silk 
worms are kept, while in Southern China six broods are reared annually. 

The amount of raw silk exported from Canton rose from 39 789 bales 
in 1918 to 61 566 bales in 1921 ; during the same period it rose in Japan 
from 235822 to 261265 hales. Canton exported 15 451 bales of raw 
silk to the United States in 1918 and 48 057 in 1921, the number of 
bates sent to Europe being respectively 24 338 and 13 509. Canton silk 
crepes are rapidly gaining favour in North America. 

Canton silk is of a special type and resembles the silks of Tonkin, 
Siam and India being quite distinct from Shanghai silk, that is to say, 
from the products of Northern China, Japan and Europe. Its fibre is 
thinner, softer, more glossy and better adapted for the manufacture of 
special textile fabrics such as crepes and velvets. 

Silkworms reared. — These belong to two varieties, one bi- 
voltine (bred in the spring), and the other polyvoltine producing six broods 
annually, the breeding season lasting from the end of January until the 
end of October. Both kinds of silkworms produce the same quality 
of silk which is soft and very glossy, they also make the same type of 
oval, white cocoon, although those of the bivoltine breed are larger and 
the fibre of the silk is somewhat coarser. The bivoltine variety is called 
“ Taai Tso ” and the polyvoltine " Bum Uet ” ; the latter name has, how- 
ever also been given to a hybrid between the two varieties which has 
taken the place of the parent of the same name. 

Five weeks elapse between the hatching out of this hybrid and ovi- 
position. The two first generations have thin-skinned eggs of a light co- 
lour (cream) and hatch naturally from seven to teh days after they are laid. 
Some of the eggs of the third generation and all those of the three follow- 
ing layings are dark coloured and have thick skins. They do not hatch 
naturally until the following J anuary. The immediate hatching of the 
dark eggs can, however, be induced by their immersion for a few seconds 
in boiling water on the morning following their deposition. This is a very 
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delicate operation and only a few persons know how to perform it which 
is probably one of the reasons for the silkworm “ seed ” trade in Sou- 
thern China remaining in the hands of a restricted number of individuals. 

Forced hatching is a cause of weakness, and the ill effects are inten- 
sified by defective methods of rearing the silkworms which are kept with 
insufficient space in damp unventilated huts and crowded together iu 
the breeding trays with the inevitable result that the mulberry leaves 
are wasted and become fermented, etc. This explains why 50-70 % 0 f 
the “ seed ” on the market is infected with pebrine and accounts for the 
slow progress made by the industry. 

The work of the Canton Christian College. — At first, direct 
propaganda was started among the peasants and an effort was made to 
insure the production of only healthy “ seed ”, but a great difficulty was 
encountered in the latter connection chiefly because in the case of the po- 
lyvoltine breed there is not sufficient time for the microscopic examination 
of the eggs, since these must be immersed in hot water the morning after 
they are laid. 

The Silkworm-Rearing Section of the College therefore confined 
itself to examining only the seed from which its own silkworms were to 
be reared, and distributed without any inspection the seed obtained from 
its stock. The result was that febrine increased in every generation, 
so that while only 0.5 % of the silkworms reared at the College are infected, 
on an average, the percentage of infected seed proved to be 1 in the case 
of the distributed eggs, and 50-80 in that of the silkworms produced lo- 
cally. Further, the silkworms and cocoons obtained at the College were 
larger than any of the others. 

The College began its work in 1919. The first year it had to over- 
come the prejudice against its chemical eggs ”, as they were termed 
by the natives, and was obliged to sell “ seed” at one-tenth of the market 
price, although now its worth has been realised, it fetches a price four- 
times as high as all the others and the supp ly cannot by any means keep 
pace with the demand, bocal dealers purchase, by preference, cocoons 
produced by silkworms reared from the College eggs. 

The College also carried out propaganda by means of short seasonal 
courses for silkworm rearers and silk reelers, half-yearly competitions, 
the construction of silkworm breeding huts of the native type but im- 
proved at little expense, and by the inspection of the broods raised from 
eggs supplied by the College, etc. A years’ course of instruction is held 
for the training of the technical Staff. F. D. 

Pisciculture. 

437. Restocking Streams. 

De Lachadenede. Notice sur le repeuplement des cours d’eau dans ie 
Tarn et sur la Station d ’incubation de Lampy. Revue des Eaux et Forets’, 
Vol. LXI, No. j, pp. 16-21. Paris, 1922. 

France imports 4 million kilos of fish every year, which ought to be 
supplied from her own rivers and streams. It is with this object that the 
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following efforts have been made in the Department of the Tam, which has 
413 km. of trout streams. They relate to : — 

(1) the production of trout ova; 

(2) their hatching. 

Hitherto the ova of Salmonidae have been produced in stations where 
the breeding fish have been kept in basins. But in this way young fry 
are obtained which are not hardy. Consequently an attempt has been 
made to obtain, in a practical and economical manner, ova from breeding 
fish in a free state. The locality selected was the basin of the Dampy in 
the Black Mountain. The Dampy stream, which is the only stream fed 
from this basin, forms a bend down stream. At this point there is a forest- 
ranger's house and a Station has been made consisting of a fishery, confined 
basins and a hatchery. 

1, The Fishery. — The bend in the steam has been cut across by 
1 ditch 0.50 m. wide. A net blocks the downstream opening. An elongated 
basin has been arranged between the entrance and the exit. When the 
trout go up stream to spawn they pass up the ditch, for the stream is 
blocked, and they get into the net where they are caught. 

2, The confined Basins. — The trout which go up stream have not 
all reached sexual maturity. While waiting until they are mature the fish 
are kept in two basins of running water, after sorting the sexes. The time 
when sexual maturity is attained must then be ascertained by frequent 
observations. For this, the basins are emptied by means of a sluice with- 
out however emptying a hollow in which the fish collect and are easily 
caught in a landing net. 

3, Hatchery . — 8 double troughs of oak with 2 stages of perforated 
zinc platforms are fed by a spring whose water has been decanted and filt- 
ered. Bach trough can hold 26 000 ova per stage. The total content is 
therefore 400000 ova. The first results were obtained in 1921-22 ; but 
they were spoiled by drought which caused loss and delay in the capture of 
the breeding fish. From the nth December to the 24th February, 310 
male fish and 398 female fish were caught. The females, which averaged 
200 grammes in weight, gave 162 000 eggs. The eggs when kept at a tem- 
perature of 4 0 to 6° C began to hatch after four days. 

The mortality varied from 3 to 30 % according to the screens, in 
proportion to the insufficient sexual maturity of some of the trout and 
want of aeration in some of the water ; clear river water gave better results 
than spring water. 

Small fry Stations. — The small fry were kept in fixed Stations until 
May. They were then taken to the stream to be restocked. But such 
transport is difficult and costly. 

Moveable stations are formed of transportable cases. Flannel filters 
are arranged on the side through which the water enters, then a large com- 
partment into which the water enters from below and in which is arranged 
a screen of perforated zinc half way up. The water passing across the eggs 
flows out through the upper part of the opposite side. This small and 
very portable apparatus can be put up anywhere where there is a stream- 
let and can be looked after by inexperienced persons. 
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This method of restocking has, moreover, interested the people of the 
mountains who have seen it in use and its application by them has thus 
been facilitated. R. D. 

438. Purification and Utilisation of Drainage Water by means of Carp 
Breeding. 

LECLERC, M. J . (Inspecteur adjonit des eaux et forets) La pisciculture 
in Alsace Lorraine La vie agricole et rurale , Year II, Vol. XXI, No. 38 
pp, 215-216. Paris 1922. 

In Strasburg (Wachen) there is an interesting establishment for the 
purification and utilisation of drainage water. The water is directed 
through underground channels and filtered through a screen with a 7 nun. 
mesh which collects a deposit of about 5 % material. It is then directed 
into settling tanks with well-sloped sides and narrow base and hollowed 
out to forma channel. A longitudinal wood«i sluice gate is lowered from 
time to time to close the exit of the channel and the latter consequently 
acts as a conduit and the force of water drives out the deposit. The 
water then flows into a well, where fermentation takes place and the matter 
is rendered soluble and only a small deposit remains which every three 
months is cleaned out. The sludge is utilised by farmers as a fertiliser. 

The water from the settling tanks, still containing 7-8 % foreign mat- 
ter is mixed in varying proportions with from % to % its bulk of fresh 
water coming from another source, and the combined stream of water 
then flows into the purification tanks, each of which covers 0.5 hectares 
with an average depth of 1.20 metres. The water is distributed by means 
of a stone channel, width 0.20 m., with transverse pipes, 6 to 8 metres apart. 
This assists oxygenation of the water and regular distribution. Over- 
flow exits are arranged. 

In the purification tanks a collection of carp fry are placed. The or- 
ganic material suspended in the drainage effluent results in large swarms 
of entomostracae, which act as purifiers, and absorb all the organic 
material, including the bacteria, and the young carp seem to flourish on 
this form of nourishment. 

During the winter the carp hibernate at a depth of 2.5 m., they how 
ever, continue their beneficial work, although with somewhat less vigour. 

The Waachen centre covers an area of not more than 3 hectares, quite 
insufficient to meet the demands of the city ; this would necessitate some 
70 hectares calculated at the rate of I hectare per 3000 inhabitant^ ^ 

BIBLIOGRAPHICAL NOTES. 

439. AdERSEN, Vale. The Curative Properties of Glandular Serums. Ekspe- 
rimentelle Undersogelser vedrorende Kvoerkcserum. Meddelelser fra den 
kql. Veterinoer-og Landboh 0 jskoles Serumlaboratorium LXXX 1 II , 13 PP 
Sortryk af Maanedskrift for Dyrloeger, Vol. XXXIV, 1922. Stockholm, 
1922. 

An account of experimental research made in the Serological La- 
boratory of the Royal Higher School of Veterinary and Agricultural Science 
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of Stockholm, on the curative action of glandular serums. The results, 
which are also summarised in German, show these serums to have not 
only a prophylactic effect, but also a very active curative effect. 

F. D. 

440 Philp, T. (Chief Government Veterinary Surgeon), Osteoraafaxy in 
Cattle. Department of Agriculture, Tasmania, Bulletin 109, 2 pp. Hob- 
art, 1922. 

A short description of osteomalaxy in cattle, its causes, treatment 
and prevention. p § 

441 Aderseen, Vald. Kan Serutnbehandlung forebyggc Slreptokokpyeemi 
hos. Pol ? Meddelelser fra den kgL Veter incer-og Landohajskoles-Serum- 
laboratorium, LXXIX, Soettryk af den Kg, Vetcrincer-og banbohojsk- 
oles AarsskrLft 1922, pp. 110-132, Stockholm, 1922. 

Description of the experiments carried out in the serum laboratory 
of the Royal school of Veterinary Hygiene and Agricultural Science, Stock- 
holm to test the value of serums for the cure of the streptococcus pyoemia. 
The results obtained were negative. F. I). 

412 Christian sen M. General Muconnykose hos Svin. Meddelelser fra den 
kgl. Veterinoer-og Landboksp kales Aarskrift 1022, pp. 133-180, lig. -j- 2 
tables separate from text, bibliography. Stockholm, 1922. 

A description, followed by a summary in German, of two cases of 
general mykosis produced in swine by Mucoraceae , one of which was a form 
very nearly related to, or identical with Rhizopus equinus Constantin and 
Lucet var. annamensis P. Noel, while the other was Absidia ramosa , var, 
Rasti Ledner {Mucor ramosus bindt.). F. D. 

443 - DomaTiEN, A. Des maladies microbiennes des volailles en Algerie. Revue 
Agricole de VAfrique du Nord, Year 21, No. 186, pp. 122-124; No. 187, 
pp. 134-136; No. 188, pp. 148-151, fig. x. Algiers, 1923. 

The author describes all the bacterial poultry diseases known in Al- 
geria (bird-pox, contagious epithelioma, fowl diptheria, contagious coryza, 
opthalmia, avian tuberculosis, white diarrhoea of chicks, cramp, fowl 
typhoid) and describes the means of diagnosing these maladies, the sam- 
ples to be sent to the laboratory and the best control methods. F. S. 

444 - Dechambre, P. Da consommation des betteraves. {The consumption of 
beet-roots) Revue de zootechjiie. La Revue des £leveurs t Year 2, No. 2, 
pp. 144-146. Paris, 1923. 

Practical advice as to the use of beetroots in the feeding of domestic 
animals with a description of the mischief caused by damaged beet- 
roots. F. S. 
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445- Rauisson, M. (Ingenieur agronome, Institut d’agronomie coloniale, No- 
gent-sur-Mame) . Causes et consequences de la Transhumance chez les 
tribus du Moyen-Atlas. Revue de Zootechnie. La Revue des Jtleveurs, 
Year 2, No. r, pp. 33-44, fig. 4, maps 2, graphic 1 ; No. 2, pp. 1 40-152, 
fig. 3. Paris, 1923. 

The author gives a detailed account of the causes determining the tra- 
velling of flocks in the different parts of the Middle Atlas and mentions 
the advantages that sheep-breeding and colonisation may derive from the 
practice. F. S. 

44t>. WiLLAERT, b. Elevage et les races d'animaux domestiques dans 1 ’Uele 
(Congo Beige). Bulletin agricole du Congo Beige, Vol. XIII, No. t, 
PP 3-43, plates 1, figs. 7. Brussels, 1922. 

Detailed description of the rearing of domestic animals, under four 
headings : natural distribution considered from the stock raising standpoint; 
domestic breeds (cows, sheep, goats, horses, donkeys, mules, poultry) ; 
hygiene diseases; of animals. F. S. 

447. Parenti, E., Allevamento e razze di animali domestici neU'Uele (Congo 
belga). L’ Italia agricola, Year 6o, No. 2, pp. 81-82, 1 table. Pia- 
cenza, 1923. 

A brief review of the breeding of the Belgian horse in Italy which 
was begun in 1907 in the Province of Piacenza, and in 1908, in that of 
Cremona. Belgian horse-breeding centres are confined to the Provinces 
of Cremona, Mantua and Piacenza whence the animals are sent to the neigh 
bouring Provinces of Bologna, Ferrara, Alessandria and Vercelli. 

The author gives the names and addresses of some of the best breeders. 

F. D. 

44 s - OTTo. Die Brennpunkte der Gemeindebullenhaltung. The Main Difficulty 
in Community Bull-Keeping. Deutsche Landwirtschaftliche Tierzuchi, 
Year 26, No. 49, pp. 517-518. Hanover, 1922. 

The crux in the keeping of a common stud-bull lies, according to the 
author, in the great difficulty, owing to the constant fluctuations of the 
exchange, in fixing a service-fee proportionate to the maintenance cost 
of the animal. He therefore suggests that the service-fee should be paid 
in kind, and preferably in forage, which is the chief item in the expenditure. 

F. D. 

449. Barbier, A. (Directeur dcs Services veterinaires de la Cote-d’Or). La 
Race Tarantaise et son Concours special en 1922) Revue de Zootechnie , 
No. 5, pp. 486-498, figs 5, bibliography. Paris, 1922. 

On the occasion of a special shovrof theTarantais breed held atCham- 
bery, the author gave an account of the origin of these cattle and described 
their characters and breeding. He also mentioned the improvement? 
that might be made in the animals, and the markets for their products 
The article contains the scale of points adopted at the Show. F. S. 
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450. DECHAMBRE, P., La Production bovine de la Bretagne. Revue de Zo- 
otechnie. La Revue des £leveur$, pp, 94-102, fig. 4. Paris, 1923. 

A study of the natural surroundings {soil and climate) of the cattle of 
Great Britain, together with an account of the distribution of the breeds 
and the differences shown by the stock owing to crossing and the ad- 
mixture of races. Suggestions for the improvement of cattlerearing in 
Great Britain. F. $, 

45 r. ROSE, H. A. Belted Galloways. The Scottish Journal of Agriculture, 
Vol. VI, No. 2, pp. 163-166, figs. 4, Edinburgh, 1923. 

A short account of the development of the Belted Galloway breed 
of cattle. The author gives the characteristics and capacities of the pres- 
ent animals and states that a Herd-book is being started. F. S. 

452. Ministry of Agriculture and Fisheries, Leaflet, No. 3SS. The Feeding of 
Dairy Cows, pp. 10. London 1923. 

This leaflet contains a practical account of the rules to be observed 
in feeding dairy cows, and gives examples of the composition of mainten- 
ance and production rations in winter and summer, the method of estimat- 
ing the feeding value of such rations, the effect of certain foods on milk 
and butter, and of certain preparations on the digestibility of food. It 
also provides a list of the chief feeds showing their digestible starch con- 
tent, starch value and nutritive proportions. I\ $. 

453- SpoTTEE, W. and Tanzer, E- Uber Eigensdiaft en und VererLung der 
Wolle hei Leicester-Merinokrcuzungen. The Wool of I/eieester-Merino 
Hybrids, its Characters and their TranmissibiUly. Deutsche L<nul- 
wirisckafllicke Tierzncht, Year 26, No. 49, pp. 318-522, 1 iig. Hanover, 
1922. 

A critical review of the work of preceding investigators and an ac- 
count of the authors’ own researches as to the characters of the wool of 
hybrids resulting from the Leicester-Merino cross and the extent to which 
the parental qualities of fleece are inherited by the offspring. 

A careful study of the fleeces of pure-bred Merinoes and Border- 
Lei cesters and of the fleeces of their crosses shows that it is a mistake to 
suppose that the wool of the hybrids is composed of more numerous or 
more variable types of fibres than the wool of the parent breeds. 

F. D. 

45 - 1 - Lawrence, E. (President of the Devon Long-Wool Society). Devon 
Long-Wool Sheep, The Journal of the Ministry of Agriculture, Vol. XXX, 
No, 2, pp. 126-129, figs. 2, London, 1923. 

This paper gives an historical account of the Devon Long-Wool breed 
of sheep, describing its characters and aptitudes, and the points requiring 
special attention in the selection of the rams and ewes. Mention is aiso 
made of the places and dates of the chief markets where the rams of this 
breed are sold. F- S. 
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455- Francis, P. A: (Ministry of Agriculture and Fisheries). The Import- 
ation of Continental Goats. The Journal of the Ministry of Agriculture, 
Vol, XXIX, No. ii, pp. 1023-1028, figs. 4. London, 1923. 

The author takes advantage of the arrival in England of a consign- 
ment of Saanen and Toggenburg goats, to give some information on the 
subject of these two breeds which are largely reared in Holland and Switz- 
erland. F. S. 

45^- Sanders, Spencer, The Tamworth Pig. The Journal of the Ministry 
of Agriculture, Vol. XXIX, No, 11, pp. 1029-1032, figs. 2. London, 1923. 

The present type of Tamworth pig is described and the standard 
given as established by the National Pig-Breeders' Association F. S. 

457- VoitEEUER, Ch. Exposition International d’Aviulture do Paris. Revue 
de Zootechnie. La Revue des fileveurs , Year 2, No. 3, pp. 289-246. Paris, 
‘ 923 - 

Observations made on the subject of poultry-rearing in France on the 
occasion of the International Avicultural Exhibition at which nearly 
10 500 head of French and foreign poultry were shown, F. S. 

458. Hardy, F. W. The Intensive System of Poultry Keeping The Journal 
of the Ministry of Agriculture , Vol. XXIX, No. ir, pp. 1001-1008 figs. 2. 
London, 1923. 

This paper gives the chief rules to be observed in housing, feeding, 
supplying water etc. to fowls with a view to intensive poultry-keeping. 
It also contains information respecting the building of fowl-houses, the 
composition of rations and other matters of interest. F. S. 

459- RUSTON, A. J. (Lecturer in Farm Economics, University of Leeds). Poul- 
try-Keeping on the Farm. The Scottish Journal of Agriculture, Vol, VII, 
No. 2, pp. 166-176, tables 5, figs. 2. Edinburgh, 1923. 

A review of the economic condition of the egg-production industry 
in Yorkshire (England), together with some hints as to the better man- 
agement of laying hens. F. S. 

460. Ministry of Agriculture and Fisheries Leaflet No. 321, Notes on Essen- 
tial Points in Poultry Feeding, 2 pp. London, 1923. 

Revised edition giving useful and practical information on the feeding 
of poultry and the preparation of dry and moist feeds. F. S. 

461. The Agricultural Gazette of Canada, A System of Pedigreeing Poultry 
Vol. X, No. i, pp. 40-45, figs. 9. Ottawa, 1923. 

The author gives the scale of points for controlling and marking fowls 
belonging to laying breeds which has for several years been followed with 
complete success by the Poultry Husbandry Department of Macdonald 
College. F. S. 
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462. L,adEBECK, E. Die Farben eiiiiger Huhnerrassen. Zeitschrijt fur induktive 
Abstammungs and Veretbimgslehre, Vol. XXX, Parts 1-2, pp. 1-62, 
bibliography. Berlin, 1922. 

This article on the colouring of different breeds of fowls includes : 
an account of the morphology of the feathers and of the pigments of the 
plumage, a comparative chemical study of the different pigments, and a 
description of the colour of the comb, ear-lobes and feet. It is a contri- 
bution to the solution of the problem of the isolation of the various heredi- 
tary factors of a transmissible character, which is in this case the colour 
of the plumage. F. D. 

463. Richardson, K. C. Recent Developments of Rabbit-Keeping for Fur. 
Journal of the Ministry of Agriculture, Vol. XXIX, No. n, pp. 1019-1023. 
figs 3. Eondon, 1923. 

A description of the present condition of the industry of breeding 
rabbits for fur, and of the rabbit fur trade in England. F. S, 

464. Girard, H. (President du Club fran^ais du Chien de berger) Nos Chiens 
de Berger. Journal d' Agriculture pratique. Year 89, Vol. I, No. 13, 
pp. 257- 259, figs. 2. Paris, 1923. 

In this article, the author urges the farmers of France to rear fine, 
pure-bred sheep-dogs instead of mongrels. He draws attention to the fact 
that there are about 10 million head of sheep in the country which, at the 
rate of 1 dog for a 100 sheep, means work for 100 000 sheep-dogs. 

F. S. 


FARM ENGINEERING. 


Machines and Implements: 

465. A Tractor worked on Palm Oil. 

GasThuys, P. Rapport sur le concours de Tracteurs a l'huile de palme 
organise par le Ministre des Colonies a Bruxelles, en 1920-1921. Bulletin des 
Matures Grasses (reproduced from Bulletin Agricole du Congo Beige), No, 2, 
pp. 49-63. Marseilles, 1923. 

In September 1921, at the Exhibition of Colonial Tractors organised 
by the Belgian Colonial Office, the Stockholm firm, SvEnsen, exhibited a 
tractor worked on palm oil, called the “ A vance tractor. 

This tractor-plough which is described in detail, weighs 2900 kg. 
and consists of two breasts which are easily regulated automatically, 
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for lifting and earthing and are attached to the frame by means of strong 
springs. If the plough encounters an obstacle the springs yield and the 
engine is disconnected immediately ; this renders the tractor inactive 
which prevents damage, especially on dry, hard soils such as are met 
with in the Colonies. 

This semi-Diesel two stroke engine is easily worked, durable and 
suitable for use with vegetable oils, petrol or paraffin. A special cylinder 
is supplied for palm oil and other fatty fuels, of the consistency of butter 
or solid, and an aluminium reservoir for the liquefaction of fatty substances. 
The heat which is transmitted from the cylinder to the walls of the reser- 
voir is sufficient to melt the combustible substance. 

Tests. — The engine is of the single cylinder type, upright, double 
stroke, provided with a heat bulb (partly cooled) and arrangements for an 
air blast. The characteristics are : 10 HP normal ; diameter of cylinder 
174 mm. ; piston stroke 186 mm. ; number of revolutions 550 p. in. When 
palm oil is used as fuel this is calculated at 579 revs, per minute, which is, 
according to pully strength 9,96 HP. ; fuel consumption from 322.4 gm. 
per b, h. p. per hour. 

Using heavy mineral oil, the number. of revolutions is estimated at 
572 ; pulley strength of motor, 10.08 HP. ; fuel consumption 261.9 E m - 
per b. h. p, per hour. 

No deviations were noted during the 30 minutes trial. 

Practical trials. — The tractor moves automatically along the ground 
at a rate of 3.8 kilometres per hour, gives no trouble and does not cut 
up the roads over which it passes. 

a) Ploughing tests. — On September 6, tests were made, using petrol, 
along the edge of a field of heavy soil, beaten down in places by the passage 
of vehicles and extremely hard after 6 months of severe drought. The 
details of the work were as follows : 1 hectare ploughed in 5 hrs. 45 min. 
to a depth of 14-16 cm. at a uniform speed of 3.6 km. per hour, fuel con- 
sumption of heavy oil, 19.05 kg. or 21.9 litres (cost. 30 centimes per litre) 
Hence, the cost of fuel is considerably less than for petrol, with which 
the results compare favourably. 

On September 7, tests were made with palm oil. Under the same con- 
ditions, the fuel consumption amounted to 23.4 kg. of palm oil. This 
was crude and very impure. The double filter reservoir worked excellently 
and during the 4 \ 2 working hours there was no interruption caused by 
any obstruction in the compressor. 

b) Road trials. — The tractor, apart from the plough, was attached 

to a farm wagon with 3 wheels, weighing 700 kg. and carrying a load of 
1000 kg. On the firm road, the towing proceeded satisfactorily, but on 
the sand, the wheels sank to a depth of 26 cm., as the steel tyres are too 
narrow, the front wheels being only 0.70 m. As in tho Congo sandy soils 
are abundant, it will be advisable to make both the back and front wheels 
of greater width, and of heavier weight, which would assist handling at 
turnings. At the exhibition at Shrawardine (England), this machines 
made an excellent impression owing to its durability, simplicity and 
low run ning coat. R. D. 
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466. The Valude Wheel. 

Recherches et Inventions , Year 4, No., 47, pp. 197-200, figs. 3. Paris, 1923. 

Vaeude has devised a wheel which allows powerful tractors and engines 
towing heavy weights to travel with the same ease on different soils, or 
on the highway. This wheel possess two systems of rolling that come into 
action in turn, automatically, according to the character of the ground. 

The Valude wheel has a polygonal rim, upon the circumference of 
which are arranged segments of a trapezoidal form. These segments are 
placed perpendicularly to the lateral surface, and directed towards one 
of the diagonals of each rectangle formed by the successive planes of this 
surface. The edges of these segments thus form practically a continuous 
and circular rolling way, each segment beginning to roll as soon as the 
preceding one is entirely disengaged. On the road, the contact would be 
assured exclusively by the circular, exterior way and its rolling band. Oil 
hard, but slippery, ground (such as grass-land), the rolling segments being 
oblique, prevent skidding. On loose ground, the circular segments pen- 
etrate into the soil, and the wheel rests on both sides of the rim. It may 
be observed that this mode of propulsion does not displace, or dig up, 
the soil like that of wheels made on the paddle-system, while the top of the 
rim, after turning on the pivot, comes out of the ground without throwing 
any soil behind it. 

The ValvdK wheel (See Plate XXVI, Fig. 88) has been mounted on 
agricultural tractors and trials have been made at the works of the 
P. O. K. M. Iy . A. Society, at Villetaneuse. The use of these wheels caused no 
serious impediment to the progress of the tractors. Dynanometric compa- 
rative experiments conducted with Valude and ordinary wheels with 
gripping rims showed that the Valude wheels are in no wise inferior to 
the present types of wheel from the point of gripping, while they have the 
advantage of travelling on the road without any preliminary adjustment. 

Other tests made at Pierrefonds proved that in order to avoid the lateral 
displacement of the apparatus as a result of the strain of traction, the seg- 
ments on the rims of the two wheels must be arranged in symmetrical 
positions, and not placed parallel. 

Finally, experiment has proved the ground covered by the tractor 
to be somewhat less than the distance covered on the soil by the polygonal 
perimeter of the wheel, and a fortiori, of the external revolving circum- 
ference. This slipping is of a kind to cause great loss of power. It may, 
however, be assumed that the improvements to be made on this, the first 
model, will prevent this loss of headway. R- D. 

467. Plough with Tractor for Level Ploughing. 

.Dessaisaix, R. Journal d’ Agriculture pratique, Year 87, No. it, pp. 218- 
220, figs. 2. Paris, 09 2. 

French agriculturists generally consider that level ploughing is ne- 
cessary for good tillage. Further, the use of mechanical tractors has given 
rise to the demand for machine-drawn ploughs capable of ploughing in 
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the same way as a double two-way plough drawn by a team. The Vega 
plough has been devised by Boichet to meet this demand. 

It is modelled on the ordinary double two-way plough, but as the work 
of turning two or three shares at the end of a furrow cannot be carried 
out by a driver, the tractor is made to turn the plough when it turns itself 
to begin the new furrow. At this moment, the tractor makes a rotatory 
movement (in relation to the plough round a vertical axis) and this motion 
being transformed into a rotatory motion of the beam causes the body 
of the plough to return, the driver having merely to move a bolt by means 
of a wire. 

The plough (Plate XXVII, Figs. 89 and 90) consists of the body of a 
two-way double-plough mounted on a frame with a cranked axle. The 
far end of the beam which extends beyond the collar carries a bevel-pinion 
engaging with a part of the cogged rim of the frame. When the tractor 
turns, it takes a slanting position as regards the plough, and at the same 
time, makes the frame oblique to the beam. This deviation causes the 
beam to rotate, and hence return. At the same time, the support, in 
assuming a slanting position, exerts tension on a chain which causes the 
rotation of the cranked axle, and raises the plough lifting it free of the 
soil. The depth of ploughing is regulated by the rotation of the cranked 
axle. Pawls introduced on the collar keep the chassis vertical in spite of 
variations in the depths of the ploughing. 

R. D. 


468. The Use of a Manure Spreader. 

Taylor. Farm Implement News f Vol. 43, No. 31, p. 20. Chicago, 1922. 

Dr. Taylor, EH rector of the Experiment Farm of Messrs. Deere, 
explains the advantage? of a manure distributor. The apparatus insur- 
es the manure being economically spread, and it saves time, as well 
as increases the returns ; this has been proved by the comparative exper- 
iment made by a farmer of Indiana who sowed maize, oats and clover 
on different plots, after first spreading the same amount of manure (12.5 
tons per acre) by machine and also by hand. The results obtained are 
set out in the following table. 


Crops j Area — 

! manure spread 

| by machine 


XalM .... 10 acres 155 bushels 

Oats 10 acres 140 • 

Clover .... 10 acres 7.5 tons 


Yield per acre 

by band 

j unman tiled 

1 

125 bushels 

! 

| 100 bushels 

105 » 

1 95 

5.5 tons | 

1 3.75 tons 


[«•] 
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469. Harrows for Meadows. 

Maurin, G. Herse pour Prairies. Journal d’ Agriculture pratique, Vol. 39, 
No. 4, |P- 49- Paris, 1923- 

The extirpation of moss is an operation which is generally carried 
out in the months of February and March. 

De Lap parent makes the following statement : — “ In order to 

encourage the diffusion of the considerable reserves of nitrogen that 
meadows create in the soil, it is necessary to promote the introduction 
of air by means of mechanical work. If there is an excess of moss it can 
be removed by sprinkling 200 to 400 kg. of sulphate of iron per hectare 
and using a special form of harrow with very closely set teeth”. 

For getting rid of moss the work of an ordinary harrow is very 
uneven but much better results are given by what *is known as chain 
harrows fitted with teeth in the form of colters and knives. An example 
of this type of harrow is given in the figure annexed (Fig. 91). The harrow 
consists of a collection of a certain number of components in the shape of 
a V with curved arms joined by means of rings. Each part is fitted with 
three teeth, one in front and two behind. The average dimensions of 
the furrows made by the teeth is 21 mm. The five types £tj[present 
manufacturedjhave a dimension of 1.15 metres and the following number 
of teeth respectively : 54, 66, 78, 90 and 102 , while the average weights 
are 50, 60, 70, 80 and 90 kg. 



Fig. 91. — Harrow for meadow?. 


The different parts of the harrow are joined in front to a connecting 
bar made of angle-iron, and behind to an iron bar which keeps them apart 
though allowing the necessary amount of free movement. The teeth 
are in the shape of a colter on one side but more blunted on the other 
and have pointed ends so that they can be used for light harrowings of 
cereals at the end of the winter and for burying seeds scattered by hand 
over the surface of the soil. E. P. 

[«•] 
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470 Equipment adopted in Sweden for the Field-Testing of Fertiliser 

Requirements. 

VON FeiliTZEN, Hj. Nogra tekniska hjalpmedel vid utforande av Lo- 
kala faltforsok. Meddelande Nr. 228 frdn Centralansialien for forsoksvdsendet 
pd jordbruksomradet , 32 pp. figs. 30. Stockholm, 1922. 

The chief aim of the so-called local, field fertliser tests in Sweden is 
to show each farmer what fertilisers his land requires. These tests are 
carried out under the directions of the Agricultural Societies of each dis- 
trict and by means of their employees. In order to centralise this work and 
render it to a certain extent more uniform, an arrangement has been made 
with the Central Agricultural Experiment Station of Stockholm, so that 
the details of the experiment schemes are worked out in collaboration with 
the station, to which the results obtained are communicated. The Station 
then reports upon each of the experiments made, recommends the most 
suitable fertiliser to be used and finally elaborates the material collected 
throughout the country, which is embodied in an annual report. 

With the object of simply fying and thereby rendering more accurate, 
the field-woTk entailed in planting, manuring and harvesting the experiment 
plots, the author (who was entrusted with the direction of this section at 
the Central Experiment Station in ig2i), distributed to the organisers 
of the experiments a series of previously-tested implements some of which 
were of a new type. . The Bulletin in question gives a detailed description 
of these implements. 

One of the first conditions of obtaining useful results is that the soil 
should be as uniform as possible. I11 order to determine its character 
and homogeneity a borer must be used. The Gerson drill-borer made 
by Messrs Funke and Co., Berlin, has proved very well-adapted to these 
field-experiments. A sample-taker 35 cm. long, devised by the author, 
is recommended for taking soil-samples required for testing the reaction 
(acidity, or alkalinity). 

The character of the soil of the experiment fields must be determined 
and described as clearly as possible in order that comparison may be made 
between the data of the various results. For this reason, on the initiative 
of the author, a collection has been made at the Swedish Geological Insti- 
tute, of samples of all the most important types of Swedish soils. Small 
samples from the collection are distributed, packed in easily -transported 
boxes and accompanied with explanations and a description of the compo- 
sition of each soil. 

For the determination of soil acidity by the Comber method, the author 
has invented a so-called Field Laboratory that enables analyses to be 
made easily on the spot. In the case of alkaline soils, it is necessary 
to estimate their calcium carbonate content which can be done from their 
greater, or less, effervescence in the presence of acids. A drop-bottle of 
hydrochloric acid is used for this purpose in the field. It should be carried 
in a wooden case similar to that used for fountain-pen ink-bottles. 

Various goniometers are used in surveying, but the author recommends 
one with a pentagonal prism as being easy to handle and accurate. The 
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different plots of the experimnet field are marked out with a measuring- 
tape of 650 m. that, for greater convenience, is wound round a specially 
constructed spool. 

Ribbon-gauges of steel, or of material in which metal threads have 
been sewn, can be substituted so as to insure greater exactitude in mea- 
suring out the plots ; the latter type is preferable, for it is cheaper and suf- 
ficiently durable. 

The limits of experiment plots for cereals, or leguminosae, may be 
traced out satisfactorily with the “ Planet Junior Firefly ” plough with 
forecarriage. A good manure-spreader is made by J. A. Rose of Gjording 
(Denmark), which only cuts a small furrow in the grassland. 

The chemical fertilisers for each plot are weighed in little bags and 
sent to the place where the experiment field. The bags may be easily 
filled by the use of a funnel invented by L. Anderson (Director of Expe- 
riments) of Orebro. 

Weighing-machines of different makes are used for weighing the har- 
vest (sheaves, green forage, grass, hay, potatoes, roots). The author has 
carried out exhaustive tests with various types of Swedish and foreign 
instruments. The results, which have been published, show that the best 
and most accurate form for field-work is the weigh-bridge with sliding 
weight fixed into a graduated arm made by Messrs ViRG and Vraae- 
SEN of Christiana, Most of the weighing-machines are not sufficiently 
accurate. 

The Agricultural Section of the Central Experiment Station has worked 
out a colour scheme for the registration of field experiments which has 
succeeded admirably, greatly facilitates the further study of the material 
and makes it easier to draw conclusions from all the data collected. 

Samples of beet, for the determination of the percentage of dry matter, 
may be obtained by a simple machine-cutter constructed according to the 
Danish model, which makes it possible to cut a large number of slices off 
a corresponding number of beets. A special drum washes the roots be- 
fore the sample is taken . 

The starch content of potatoes is determined in the simplest field 
experiments, by means of Reimann's hydrostatic potato- weigher which 
gives the specific gravity of the tubers. 

In conclusion the author advises that those engaged in country 
work should use motor-cycles, so as to enable them to carry out more 
experiments. 

The Bulletin is illustrated with numerous photographs of the various 
apparatus and implements described. 

( Con . Sweden). 


471. Farmers’ Milling Machines: Tests Carried out in Denmark. 

Christensen A. with the Collaboration of Bieeestrup Th. and Friis 
Soph. Arbegas prove med Kvoeme pora Landbohojskoen i Vinteren 1921-22. 
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Statens. Redskabsprover 28 Beretning, 118 pp. figs. 4. Copenhagen (August 
Bangs, Boghandel), 1922. 

The 28th Report of the State Commission for Agricultural Machi- 
nery deals with the milling tests made at the Copenhagen College of 
Agriculture in 1921-22. 

In reply to a circular, the following type* of mills were entered for 
the tests ; 

a) Mills with top rotation : mills composed of horizontal grind- 
stones of which the upper one revolves. 

b) Mills with bottom rotation ; composed of horizontal grind- 
stones of which the lower revolves. 

c ) Vertical mills : mills with vertical grindstones, one of which 
revolves. 

d) Mills with vertical steel disks one of which revolves. 

e) Roller-mills with corrugated cylinders. 

All the mills were tested in the machine department of the Agricul- 
tural College under the best conditions. Since it was necessary, before 
testing the work of the machines, to know the degree of milling usually 
adopted in the industry, ground samples were collected from various parts 
of the country for comparison. To ascertain the degree of milling, at 
least 3 sieves with respectively 2 — 1 — 05 mm. meshes were used. If 
the meal passing through the 5 mm sieve was reckoned, 4 grades were 
obtained. All the mills were tested with maize, barley and oats, and the 
same degree of fineness was aimed at in each case, for only by this means 
was it possible to compare the efficiency and energy consumption of the 
various machines ; therefore model samples of maize, barley and oats 
were prepared. In the case of maize, it was decided that only 37 % 
of the material ground should be less than 1 mm. in diameter ; this sam- 
ple was a little finer than the average of those taken as the latter were 
considered too coarse. Only 31 % of the milled barley and 60% of oats 
were to exceed 1 mm. in diameter. In judging the results however, a 
limit of error of 3 % was allowed in either direction as compared with 
the model sample. All the mills were worked by a 10 H.P. continuous 
current engine. The power used by each mill was estimated as follows. 
The kilowatt-hours of energy consumed by the engine in the different 
trials were ascertained ; the watt-consumption was calculated on the basis 
of the length of the test, then, the energy directly consumed by the mill 
was calculated from the resistance curve. The relation gives the con- 
sumption of energy in kilowatt-hours per 100 kg. of material ground. 

In all the mills with grindstones, the latter were made of artificial 
stone, the composition being a trade-secret of the various firms. This 
secrecy however, extends only to the mixture and fineness of the con- 
stituents of which the most important are magnesia, magnesite and fire- 
clay. Owing to the short time the tests lasted, it was not possible to de- 
cide which stone was the best and which system of mounting was to be 
preferred, but it is known that the mounting has a great effect upon the 
energy consumption, as well as upon the rapidity of the milling and the 
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amount of material ground. Since on a farm it is necessary to use the 
same mill for grinding various kinds of cereals to different degrees of 
fineness, the mounting selected must answer all requirements. The re- 
port gives examples of various systems of mounting. The following 
information has been taken from the “ General observations 11 of this 
report. 

a) Mills with revolving upper -grindstone (8 of these were tested) 
In the old type, the revolving grindstone was so heavy as to be able to 
grind the grain by the effect of its own weight. Some of the new type 
of mills tested had such a thin, light revolving grindstone that its weight 
alone was not sufficient to crush the corn, and a spring arrangement un- 
derneath was provided, to press the revolving grindstone against the low- 
er grindstone. Mills of this kind are lighter than those of the ordinary 
type and work regularly and silently, but although the pressure of the- 
spring can gradually be relaxed as the resistance to be overcome decreas- 
es, these mills are not so simple as the old type in which the revolving 
stone grinds by means of its own weight. 

b) Mills with revolving lower grindstone (8 of these were tested). 
When equal in size, these mills give a larger output than the preceding 
kind. They work regularly and without noise but, as in the case of mills 
with revolving upper grindstone having a horizontal bar fixed to the pole, 
the pivot of the revolving stone must turn round within a hinged support. 
The millstone-bridge is not as simple as that of the old type and probably 
this new type of mill will prove less durable than the original one. 

c) Mills with vertical grindstones (6 were tested). These machines 
are frequently well designed, they take up little room and their output 
is large. Naturally, the grindstones wear more than those of the larger 
mills, for they have to do the same work over a smaller surface, but they 
are easily mounted, so that most farmers could change the stones, and a 
new stone costs little. Since the construction of these mills is slightly 
more complicated, they will probably not last as long as ordinary mills 
with revolving upper grindstone. 

d) Mills with vertical stone disks (3 were tested). (These are very 
primitive and their chief merit is their low price. In all the machines 
exhibited the disks were mounted obliquely, therefore when worn, they 
cannot be reversed, or replaced. In the milling test, this type of mill 
turned out a coarser barley meal than the model sample, but the maize 
and oats could be milled sufficiently fine. 

If the material is ground twice, the meal is quite satisfactory. 

e) Roller-Mills (3 were tested). When well-made these mills are 
excellent and work more cheaply than those with grindstones. As how- 
ever, their construction is more complicated than that of the stone- 
mills, their duration is shorter and they need more careful handling. 

All the mills were able to grind maize, barley and oats. Mills with 
grindstones, or vertical disks, do not grind the oleaginous seeds of lupins 
well, as they crush them into paste instead of meal. Roller-mills can deal 
also with lupin-seeds (although with difficulty) if the cylinders are re- 
volved rapidly. 

[«.] 
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The description given of the tests is very exact and exhaustive ; 
and the report is illustrated with diagrams showing nearly all the apparatus 
and their grindstones (in order to demonstrate their mounting). In 
some cases the construction, millstones and working are described in 
detail. A summary of the results of the experimental tests and the opin- 
ion of the expert is given for each machine. The following is a specimen 
form. 

" Element Horizontal, revolving lower grindstone of artificial 
cement, 500 mm. in diameter. Brodrene, Ear sen, Assa. 

Speed at periphery 9.6 m. per second. Power required when run- 
ning light 0.24 H.P. 


No. 

of 

test 

Cereal 

milled 


Consumption 
of energy 

Current 
used 
to grind 
100 kg. 
by 

means 

of 

the So % 
electro- 
motor 

Tem- 

Degree of Fineness 

Dif- 
ference 
as com- 
pared 
with 
standard 
sample 
4 finer 
— coara- 

er 

ground 

per 

hour. 

average 

per 

% tg. 
of 

cereals 

perature 

of 

the 

machine 

above 

a mm. 

from 1 

— 2 mm. 

from 0.5 

• — 1 mm. 

below 

0.5 mm. 


kg- 


H.P. 

H. P. 

Kilowatt 

t . 

O' 


A/ 




JI 

‘ ' 

hours 

hours 

hours 


/e 

% 

/o 

/o 


I 

Maize 

I 6 44 

8.2 

1,27 

I.17I 

19 

4 

20 

33 

43 

+ 13 

2 


! 644 

7.2 

1. 12 

i 1.029 

i 17 

6 

25 

32 

37 : 

+ ^ 

3 

» 

cn 

1.3 

l.f) 

1.999 

1 C 

• 1 

39 

39 

34 

9 

4 

» 

672 

7.0 

| I.O4 

0.958 

lb 

! 8 

33 

1 28 

1 31 

“ 4 

5 

Barley 

: 360 

7-3 

! 2.03 

I.865 

21 

1 2 

19 

40 

1 39 ■ 

+ 1° 

6 

s 

m 

8.* 

1.C9 

1.559 

19 

i s 

39 

38 

39 

— 1 

7 

Oats 

| 39? 

3.5 

1.91 

1.159 

j 15 

; 35 

15 

19 

*9 

— 1 

8 

1 » 

j 392 

7-3 

! 1.86 

i 

I- 7 I 3 

25 

j 35 

| 28 

i 18 

19 

i 

— 3 


The numbers in heavy type give the results of tests in which the mill- 
ing was as fine as in the standard sample. There alone must be con- 
sidered in comparing the energy used hy the different mills. 

The experts’ opinion. The mill which is entirely of iron is extremely 
well made. When supplied with clean grain, its work is certain and re- 
gular ; in the case of barley or other cereals with husks, the mill grinds 
less regularly. The lower millstone is very securely fixed. The hinged 
support of the pole is solidly fastened both as regards the foot and the 
pivotted neck, as it is strengthened by cast-iron blocks and a supporting- 
plate also of cast-iron. A convenient feature is the possibility of re- 
moving the cloth that forms the hood, without displacing the lower 
grindstone. 

The amount of current used in grinding 100 kg of cereals exceeds the 
average of the tested mills with grindstones by 7.3 H.P. and 12 watts 
for maize ; 8 H.P. and 34 watts for barley and 7.5 H.P. and 310 watts 
for oats. 

The mill grinds 372 kg. of maize per hour with 7.3 H.P. ; 472 of 
barley with 8 H.P. and 3.92 kg. of oats with 7.5 H.P. The sacks are easily 
changed owing to the mill having two apertures both provided with 
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rings for strong straps which do not injure the sacks. The mill is an ex- 
cellent one ; and thoroughly well constructed, and is adapted for an en- 
gine of 7-8 H.P. 

Some experiments were made to show the effect on the energy con- 
sumption : 1) of the amount of material ground ; 2) of the fineness of 
the milling ; 3) the perimetric speed. 

1) The experiments conducted with a mill carrying a vertical stone 
of cement showed (what was afterwards confirmed by tests made with 
other types of mill) that the machine worked with the greatest economy 
e. g. with minimum power consumption for a given charge, if the charge 
consisted of 275 kg. of maize an hour. 

2) Three series of experiments were made with different types 
of mill having respectively : a revolving upper grindstone ; a revolving 
lower grindstone ; a vertical grindstone. It would have been very use- 
ful to have been able to learn from the tests how much power was re- 
quired for a percentage increase in the fineness of the milling ; this is 
not shown by the table of results, from which it is seen that this relation 
is not constant, but varies with the kind of cereal and the mounting 
and size of the grindstones, as well as with the perimetric speed. The 
figures do .however, show that the consumption of energy rapidly rises 
with the increased fineness of the milling. 

3) Some experiments were made with two mills, one carrying an 
upper revolving grindstone and the other a lower revolving grindstone. 
The peripheric velocity was regulated according to the speed necessary 
for milling oats, since a little greater, or less, degree of velocity is not 
so important in the case of either maize or barley. {Con. Denmark). 

472. Chopped Rice Straw as a Feed for Cattle. 

Tarchetti, A. 11 Giornale di Risicoltura , Vol. XII, No. 10, pp. 155-375, 
1 fig.; No. 11, pp. 173-376, t fig,; No. 32, pp. 185-187. Vercelli, 1922. 

The advantages of using chopped green food (especially when fibrous) 
in feeding cattle are generally recognized. Accurate figures, however, are 
not available for determining the necessary degree of fineness in relation 
to the type of crop and of animal to be fed ; the proportion in which 
chopped should be mixed with ordinary feeds ; the manner in which it 
should be fed etc. 

Rice straw fed alone to cattle is not, generally, acceptable, on account 
of the excess of silica contained ; it is perhaps also indigestible and conse- 
quently injurious, but mixed with concentrates and more nutrient feeds , 
such as dregs of pressed grapes, whey, hay, mangolds, potatoes, rape, etc. 
it becomes, owing to its power of absorption, an excellent feed, better assi- 
milable by the digestive organs than concentrates alone, and therefore 
more aceptable. At the present time a great deal of this straw is wasted 
where rice is grown and the author refers to machines made by 
A. Squassi, which make rice straw chopping an inexpensive process and 
its use as forage consequently profitable. These machines include 3 types 
(of 3 — 5 — 8 HP respectively) of disintegrators and 3 types (3 — 5 — 
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8 HP) of pulverisors. Each consists of a cylindrical case containing strong 
steel plates, against which the material to be chopped is forcibly driven 
by a revolving drum, co-axial with the case and fitted with the necessary 
points and hammers ; between the plates are arranged, readily changeable 
metal gratings through which the chopped product is di charged. In the 
pulverisors the points are rigidly fixed on the rotating drum ; in the disin- 
tegrators they are more loosely attached. F. D. 

473. The Importance of the Type of Feed- Water for Boilers in Dairies. 

A. F. Die Bedeutung des Kesselspeisenassers fur Molkereien. MoU 
kerei-Ztitung , Year 37, No. i, pp. 1-2. Hildesheim, 1923. 

In every case, care must be exercised that the boiler is not rapidly 
destroyed by the water supplying it. 

River water contains a larger or smaller percentage of mechanically 
transported material ; after filtration the water is excellent for supplying 
boilers, since it contains few substances in solution, or at all events, 
many fewer than are present in subterranean water. 

While the substances mechanically mixed with water are compara- 
tively easily remo\ed ( it is much more difficult to get rid of those in so- 
lution. 

The most important salts forming such deposits are Magnesium 
carbonate ; calcium carbonate ; magnesium sulphate ; calcium sulphate. 

Different waters vary greatly as to the presence and amount of these 
salts to which their hardness is due ; 1 degree of hardness (German scale) 
corresponds to 1 gm, of calcium and 0.7 gm, magnesium in 100 litres of 
water. 

The size of the boiler is a very important factor in determining the 
water that can be used ; for a boiler of large capacity, the feed-water may 
have 10 degrees of hardness, but if the boiler is small the water must be 
softened, even if its hardness in only 6-7 degrees. The calcium carbonate 
and magnesium carbonate separate out during the process of boiling 
and form a deposit. Temporary hardness can be removed by heating 
the water to 8o°-ioo° C. and adding at the same time some caustic lime, 
or caustic soda ; I kg. of calcium must be added per 1000 litres of water 

Sulphate of lime and sulphate of magnesium can be removed as a 
deposit by boiling the water and adding some calcined soda in the pro- 
portion of 1.9 gm. the every 100 litres of water to be softened. Care 
should, however, be taken not to introduce too large a quantity as this 
immediately induces the formation of froth. It is very advisable to add 
a soda solution until a faint, blue coloration is produced on litmus paper. 
The litmus-paper test should be applied every day. 

Condensed water is also very suitable, as its heat can be utilised again 
and it is free from all deposit -forming, or encrusting matter, care must, 
however, be taken to see that it does not contain any oil, which is very 
injurious to boilers ; as a precaution, this water should be passed through 
a Koks filter, or through wood wool. E. P. 
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bibliographical note. 

474. Westra, J. G. Uitkonsten van een. rooiproef in hot Djatibeheerscomplex 
Gedangan {Java) in 1921-1922. Tectona, Part XV, No. 12, pp. mi- 
ll 16. Buitenzorg, December 1922. 

Results with a new stump puller in the teak forest district Gedangan 
(Java) in 1921-1922. D. V. S- 
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Plant products. 

475. “ Moskonfyt ** Syrup from Pure Grape Juice. 

Van Nieker, S. W. {Government Viticulturist). Journal of the Department 
of Apiculture, Union of South Africa, Vol. VI, No. 4, pp. 31 5-319. Pretoria, 
April 1923- 

A summary of the manner in which moskonfyt syrup is made on the 
farm in South Africa. Must from grapes pressed the same day is extracted 
from the skins, collected in a tub and allowed to settle and next morning 
transferred to a copper or iron pot and boiled. The scum formed is removed 
and the must continuously stirred. After boiling for about 3-4 hours the 
moskonfyt syrup is obtained. Preference is given to boiling in an open pot 
and the taste is also improved by adding fig leaves, cinnamon, etc. 

Certain questions with reference to the sugar concentration have 
recently received attention as a result of the increase in production of 
moskonfyt on a commercial scale. Details are given of experiments made at 
Elsenburg Viticultural Station, and it is concluded that from 68-69% sugar 
gives the most satisfactory results. This corresponds to a boiling point of 
about 108 C. It has been proved that it is necessary to reduce acidity of 
the must to about 3-4.0 % before concentration, and a 75 % pure calcium 
carbonate is advised in preference to slaked lime, which imparts a bitter 
taste to the syrup. The custom of leaving the must to ferment slightly 
before boiling has beeen investigated. Crystallisation takes place more 
slowly, but the fermentation has probably a beneficial effect; further 
experiments will, however, be made. 

The growing importance of this industry is now fully recognised. 

M. L. Y. 
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476. Co-operative Grain Storehouses (Dock-Silos) in North Africa. 

FurgiER, H. Les magasins a bl6 cooperates dans l’Afrique du Nord. Revue 
agricole de VAfrique du Nord. Year 21. No, 183, pp. 69-74. Algiers 1923, 

In most of the cereal-growing districts of North Africa, the agricul- 
turist has no store- houses for his grain, and the farms which are generally 25, 
50, or even 100 km. distant from the railway, only possess inferior means 
of transport and bad roads that are impassable during winter. There- 
fore, he is obliged, in order to avoid risk of loss and to be able to realise in 
good time the sums he needs for the following agricultural season, to clear 
off and sell his crop as soon as it is harvested and before the cart-tracks 
and roads at his disposal become useless. 

In this way, all the products of the same district are thrown on the 
market at once, so that the farmer is unable to safe -guard his interests 
at the time of sale, the clearing-stations are obstructed and the cereal- 
growers consequently suffer serious injury. 

The only remedy for this unsatisfactory situation is the construction 
of co-operative wheat “ docks ”, or store-houses, in all centres which have 
no means of housing or disposing of their grain. These store-houses would 
enable the producer to send away his crops as soon as they are carried, 
at which time (August, September) he has at his disposal every means of 
transport. Further, he could raise money on his grain in order to obtain 
the sums he requires and have the cereals sold when he considers the market 
most favourable. 

These advantages did not escape the notice of the South African 
farmer, who as long ago as 1918, realised that the storing and clearing of 
his crops was of paramount importance. 

We must not forget in this connection that after the harvest of 1918, 
many hundreds of thousands of quintals of wheat remained exposed to 
the winter storms as a result of lack of housing-room and means of transport, 
and were finally removed at great cost on the backs of thousands of drom- 
edaries brought especially for the purpose from the south, where they had 
already been distributed, after spending the summer in the North. 

As a result of these misfortunes, it was strongly urged that large store- 
houses should be constructed in Algeria, especially on the greatgrain- 
growing plain of Sersou, on the High Plaeaux (average altitude 800 metres), 
where over one million quintals of wheat are annually produced. 

This granary, which will have a capacity of 125 000 hectolitres (about 
100 000 quintals of wheat) was begun in 1922 and will be finished in time 
to house the harvest of 1923. Tike the American elevators, it is divided 
into two parts, the one intended for storing the grain consists of 100 silos 
each with a capacity of 1250 hectolitres, a side measurement of 2,50 m. 
and a height of 20 m and the other part is specially arranged for the re- 
ception and storing of the grain, and houses the necessary machinery 

Reception. — The grain is brought by the producer either in sacks, 
or loose, and after threshing it is weighed, poured into a hopper, raised 
to the sorter (3rd floor) where it is all cleaned ; on leaving the dresser, 
the weight of the clean seed is registered by an automatic weighing ma* 

[«•] 



AGRICULTURAL INDUSTRIES 765 

chine, the specific gravity of the grain is determined and the offal placed 
at the disposal of the consigner. 

The grain is then raised to the upper transporter and poured into the 
right silo ; it is stored loose, according to its quality which is estimated 
from the specific gravity. 

Delivery. — The silos open at the bottom and discharge their con- 
tents on to a transporter that carries the grain to the receiving hopper ; 
this grain is raised by an elevator to the bagger, put into sacks (on 1st 
floor) and graded. As the railway and high road are just below, the trucks, 
or lorries, can be loaded with the minimum amount of labour. 

Standardisation . — The quality and specific gravity of the grain 
in each silo being known, it is easy, by regulating the opening of the various 
silos, to obtain a homogeneous mixture composed of grain of the same 
type, and uniform specific gravity which allows of standardisation being 
effected. In this manner large quantities of grain of uniform specific 
gravity will be able to be put on the market at once which will facilitate 
direct dealings with the flour mills, allow of better prices being obtained 
and tend to the suppression of middlemen. On the other hand, the Society 
of the Co-operative Granaries at Sersou which considers that the peasant 
should not speculate, arranges for the stored grain to be sold monthly 
in fractions of 1 / 4l 1 / 5 or x / 6 during the 4, 5, or 6 months following 
the harvest. The money obtained is then divided according to the quan- 
tity and quality on consignment of the grain deposited by each farmer, 
all of the consigners thus profiting by the prices paid during the whole 
season. 

Until these sales are effected, the agriculturist who finds himself 
short of money can obtain, on the security of his grain, any sums be may 
need which are readily advanced to him by the Banks of Mutual Agricult- 
ural Credit, or other Banking establishments. 

The above are the chief regulations for the working of these store- 
houses. The capital necessary for their construction which has been fixed 
at 1 250 000 fr. (10 fr. per hectolitre stored) has been obtained as follows: 
500 000 fr. paid immediately by the cooperative members (5 fr. per hecto- 
litre of grain stored) 500 000 fr. from the grant made by the Colony and 
250 000 fr. also from the Colony in the form of a long term loan. 

The large sum wliich the Colony has thus placed at the disposal of the 
Co-operative storehouse-silos of Sersou shows the importance attributed 
by the Algerian Government to the formation of this Co-operative Society. 
We may consider that but for this assistance, the first storehouse with ele- 
vator would not yet have been built. For the construction of those to be 
built in future, if the budget permits, the Algerian Government intends 
as a general rule to pay one quarter of its contribution in the form of a 
grant and one half in the shape of a loan. 

With such encouragement, there is no doubt that other similar store- 
houses will soon be built. So far, in addition to the Burdeau storehouse, 
another with a capacity of 10 000 quintals has been constructed at Brazza 
(Algiers) owing to the initiative and perseverance of M. Rodet. Further 
storehouses, at Thiersville (50 000 quintals), Maalifs (25 000 quintals) 
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Bel-Abb£s (ioo ooo quintals), Relizane (ioo ooo quintals) and Inkermann 
(40 ooo quintals) are under consideration, or are shortly to be built. 

The ' Societe des Docks-silos cooperatifs du Sersou ", after making 
a careful study of the different storehouses for grain used in various coun- 
tries, have come to the conclusion that the German " Kornhauser ", though 
adapted to countries with small holdings, are not suitable for the storage 
of the large quantities of cereals grown on the High Pleateaux of Algeria. 
It has therefore decided, to make the first grain storehouse of the type of 
the American elevator and provided with the latest and most improved 
apparatus for cleaning and sorting the grain. K. P. 

477. Characteristics of Italian Grape Pips. 

L’industria degli oli e dei grassi, Carat teristiche dei vinaccioli italiani Year III, 

No. 2, p. 16. Milan, 1923. 

As a result of the work of the a Cattedre Ambulanti di Agricoltura, 
(Itinerant Agricultural Instruction) the R. Stazione sperimentale Ol! 
e Grassi di Milano ” has collected 22 samples of grape pips from practically 
every part of Northern and Central Italy. Analyses have been made 
to ascertain the oil content {extracted by solvent or expressed) and the 
iodine value. The pips, air-dried, contain on an average 28 .y°j 0 moisture 
and 33 % impurity. The oil content of crushed pips extracted with 
ethyl alcohol varied from 8.52 % to 17.52 % ; average 14.4 %. There is 
also a marked difference in the yield including that of two samples from 
the Province of Modena. Two samples from Cagliari gave respectively 
14.28 % and 12.65%. The iodine value varied between Q4 and 118 ; the 
amount of oil obtained by pressure was invariably somewhat lower than 
that obtained by solvent extraction. F. D. 

478. The Constituents of some Indian Essential Oils. 

SlMONSEN, J . L. and Rau, M. G. Indian Forest Records, Vol. IX, Pt. IV, 
p. 36. Calcutta, 1922. 

Results of a series of investigations with reference to the economic 
value of certain essential oils. Hitherto only the constants of the oils 
have been determined and no attempt made to isolate the actual con- 
stituents present. 

The following oils were subjected to thorough examination : — 

i) Oleo-resin of Pinus Khasya : yield 60 % crude rosin per maund 
(1 maund — 82 lb.) ; 1.6 gall, turpentine per maund. 

2) Oleo-resin of Pinus Excelsa : yield 68 % crude resin; 2.5 gall., 
turpentine. 

A comparison is made with the yield of rosin % in crude resin of 
P. longijolia viz. 70 %. 

3) Essential Oil from Cedrus Deodara Loudon : the experiments 
seem to indicate that the commercial value of this oil is limited and that 
probably it would be more remunerative to distil the logs themselves and 
to use the crude wood oil as a timber preservative. 
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7 %? 

4) From Andropogon Jawarancusa Jones; comparative experi- 
ments with the oil from Cymbopogon Sennarensis Chiov from the Soudan 
seem to indicate their identity. The oil contains 45 % ketones (chiefly 
peperitone). 

5) From seeds of Zanthoxylum alatum, Roxb. T. Budrunga Wall, 

and Z. acanthopodium D. C. — The two first appear to be of little com- 
mercial value. The last, however possesses a high linalol content and is 
of undoubted economic value. M. L,. Y. 

479. Studies on Hemp Retting. 

Rossi, G. Annali della R. Sciiola Super lore d’Agricoltura in Portici, 
Vol. XVII. Portici, Della Torre, 1922. 

Reference is made to several recent improvements in the methods 
employed for hemp retting and to new applications on a wide scale of 
practical importance. The following facts should be noted : 

1) it is unnecessary to allow the current of air to continue for the 
entire period of retting as with flax, as 10 to 24 hours is sufficient ; 

2) the retting water can be utilised again with advantage (to the 
extent of % old to % new), adding the new culture to the constituents 
of the maceration ; 

3) it is probably advisable to separate the retted material by wash- 
ing both for hemp and for flax; 

4) sulpho-carbonic solution can be recommended for retting with 
aerobic pectic ferments, in a current of air. 

In connection with this point, a description is given of several experi- 
ments made in 1920 in the Fiinfkirche (Pecs ; Baranya, S. Hungary) well- 
known for the Harkany springs, which are a source of carbon oxysulpliide 
and are utilised in the hydro- therapeutic establishment on the premises. 
The carbon oxysulphide (COS) is uncommon and often confused with 
sulphuretted hydrogen (H 2 S). Its origin is shown by the formula: 

C0 2 + H 2 S = COS + HjO. 

This solution is conducted to Drawazaboles (in the immediate neigh- 
bourhood of Drava) where it is used by the Harkany factory for the mace- 
ration of hemp which has been transported by the river. 

Retting is carried out in 8 large tanks placed inside a closed hangar ; 
into which the current of warm water is directed. Under normal condition 
retting with Drava water commences at a temperature of 35 0 C. but later 
the temperature falls according to surrounding conditions. Drying is 
curried out in the neighbouring fields near Decauville. 

Nothing exceptional was noted when examined microscopically. 

Two experiments were made which should be of practical commercial 
value ; the first dealt with 100 qx. of unretted stems ; the second with 
150 qx. of flax straw. These were first mixed with Harkany water, 
brought to the required temperature and then after about 2 hours, the water 
was aerated, causing the greater part of the CO s and the COS to escape ; 
20 litres of culture B. Comesii were used. 
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Retting for unstripped stems requires 42 hours and for stripped hemp 
60 hours, as note must be taken of the external low temperatures (which 
may fall to — 5 0 C) with a consequent lowering of the temperature of 
the reservoir to 31 0 C in the first case and to 28° C in the second experiment. 

The continuous washing of the material as practised in the establish- 
ment in question, gives excellent results. 

The present studies include observations on the physiology and habits 
of the aerobic pectic microbe. The author claims, as a result of 20 years 
research that it may be concluded that a variability in type exists, but 
that it is possible to identify the old stock as B. Comesii, B. kramerii and 
B. peclicus and to distinguish them from other types isolated. 

A descriptive comparison is made between 13 types, destinguished 
during 13 years' study, and the author confirms the hypothesis put for- 
ward in 1907 that B. Comesii includes a number of species. Mutations have 
occurred and an illustrated description of experiments is given, which 
indicate that the zymogens vary in activity with different cultures made 
under similar conditions. 

After alluding to the resemblance which exists between other microbes 
the author considers that the pectic ferments may be applied also to 
Asclepias spp., Sportium juncetim and to Urtica spp. but not to Humulus 
Lupulus. G. R. 

480. Cold Storage as an Aid to the Marketing of Plums. 

OvERHOLSER, E. L. College of Agriculture . Agricultural Experiment Station 
Berkelye , California, Bulletin No. 334, pp. 427-463, tables 8. Berkeley, 1922. 

The plum has not been regarded hitherto as a cold storage fruit. The 
investigations recently undertaken indicate, however, that certain varie- 
ties of California plums can be held in storage for 6-12 weeks and will re- 
tain their good dessert condition for some time. 

The factors involved in the ripening of fruit are discussed. Records 
have been made of the respiration numbers («. e. amount of carbon dioxide 
evolved by unit weight in a unit time), of several fruits, and this repre- 
sents a measure of the rapidity of ripening. According to this the plum 
can be kept in cold storage for comparatively long periods of time. 

Trials made at the Experiment Station, Berkeley, indicate that the 
most desirable temperature for storage appears to be 32 0 E, especially with 
late ripening varieties. For short storage, however, a temperature of 36° 
36° F has no marked influence ; this point is of interest in shipping (e. g. 
varieties Kelsey, Wickson, French, Grand Duke and Satsuma kept for 5 
weeks and w r ere marketable 7-10 days later). - 

Observations made as to the degree of maturity for picking fruit for 
storage show that frequently shipping plums are picked too green. Fruit 
from the third picking made 4-10 days after the second proved better qual- 
ity on ripening than from the first and second pickings, and stored- with 
equally good results. 

References to market prices indicate that storage of early plums is 
not profitable although this does not apply to mid-season and late varie* 
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ties Of the varieties tested, the Kelsey, Grand Duke and Wickson kept 
longest and proved the most satisfactory. The author includes tabulated 
data for cold storage of 23 different varieties at 32 0 F (3 year’s observations). 

Attention is drawn to the precautions necessary in picking, grading, 
packing and handling fruit and reasons for failure in storage, 

M. I,. Y. 

4 51. The Freezing Temperatures of some Fruit, Vegetables and Cut 
Flowers. 

079 Wright, R. C. and Taylor G. F. (Office of Horticultural and Pomo- 
logical Investigations. Bureau of Plant Industry). United States Department- 
of Agriculture, Bulletin No. 1133, pp. 1-8. Washington, D. C., 1923, 

Determinations of the freezing points of a number of fruits and vege- 
tables have been made by the Bureau of Plant Industry in compliance 
with the ever-increasing demands of trade and shipping. 

Determinations were made as follows : 

1) Apples : Average 28.48° F ; 

2) Bananas (green), peel 29.84°, pulp 30.22°; ripe peel 29.36° 
pulp 20.6°; blackberries 29. 15° ; cherries 27.81° ; cranberries, 26.7° ; currants 
30.21° ; gooseberries, 28.91° ; grapefruit, 28.36° ; grapes, 28.16° ; loganberries 
29.51; oranges, 28.03°; peaches, 29.4 0 ; pears (hard-ripe) 28.46°; soft ripe 
27.83°; persimmons, 28.33°; plums, 28.53°; raspberries, 30.41°; straw- 
berries, 29.93° F. 

Vegetables : Average for beans (snap) 29.74° > cabbage, 31.18° ; carrots 
29.57°; cauliflower, 30.08° ; egg plant, 30. 41° ; Kohl rabi, 30.02° ; lettuce, 
31. 2° ; onions (dry) 30.09° ; peas (green) 30.03° ; potatoes 28.92° ; sweet 
corn 28.95° ; sweet potatoes, 28.44° i turnips, 30.23° F. 

Cut flowers : Petals and leaves of lilies, peonies, and roses from 27° 
to 31° F. M. t,. Y. 

Animal Products. 

452. The Use of Morphological Phenomena in Research on the Wat- 
ering of milk. 

SpeTELICI, L. (Head- Physician of the Saint Spiridon Hospitals, at J assy, 
Rumania) . Phenomfenes morphologiques dans les liquides organiques. Appli- 
cation a la constatation du mouillage du lait. Bulletin de la Societe Scieniifque 
d’hygidne alimentaire et d ! Alimentation rationnelle de Vkomme, Vol. X, No. Jo, 
pp. 632-638, figs. 6. Paris, 1922. 

The author has devised a new method to detect the watering of milk. 
The system is based on the facts that every organic liquid, according to 
its origin, exists under special physico-chemical conditions and that its 
morphological aspect, which is only the visible expression of these 
conditions, varies with the change taking place in them. 

The indicator he used for the detection of added water in milk was a 
solution made by mixing about 23 drops of horse, or human, serum with 
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a drop of good, liquid Chinese ink. A series of large drops of milk are 
dropped upon a sheet of glass, and one drop of the liquid indicator is 
placed in the centre of each. As soon as the indicator comes into 
contact with the milk, it takes on a different appearance according to 
the composition of the milk, thus enabling certain changes in the milk 
to be recognised. When the milk is skimmed, but not watered, the in- 
dicator floats on the surface of the drop ; if the milk is adulterated by the 
addition of one-fourth of water, the indicator sinks into the drop, only 
leaving upon its surface a light trace of colour. In the first case, the reac- 
tion is said to be positive, while in the second, it is negative. The reaction 
of unadulterated skim milk whether it has been boiled, or not, is always 
positive, whereas watered skim milk before and after boiling, and pure 
boiled, or unboiled, unskimmed milk has a negative reaction. There- 
fore if milk is to be tested by the new method, the following system must 
be adopted. If the reaction is distinctly positive, it may be concluded 
that the milk is unadulterated, but has been skimmed ; if, however, the reac- 
tion proves negative, a small quantity of the milk is centrifugated ; a 
positive reaction obtained from this skimmed milk would show that it 
had not been watered, but a negative reaction would prove the milk to 
have been adulterated. Should the milk examined after centrifugation 
not give a distinctly negative reaction, this would prove the amount of 
water added to be below 25 %. If the reaction is uncertain, 1 / g of water 
has been added to the milk sample, if the reaction then becomes distinctly 
negative, it can be safely assumed that the milk had been watered, if, 
however, the reaction still remains slightly positive, the milk tested was 
certainly quite pure. To be profitable, 25 % or even more of water must 
be added to the milk. 

Watered milk to which starch, or sodium bicarbonate, has been added 
to mask the watering always has a negative reaction. 

Milk that has been watered and then evaporated until all the added 
water is removed, and the serum of milk that has been completely skimmed 
after the casein has been separated by means of an acid, give a positive 
reaction. The author also studied the effect of the season, of the breed of 
cow, and the daily milk yield upon the morphological phenomena and found 
that they had no influence on the result. Many variations due to the origin 
of the milk are observable but these are of no importance. 

It remains still to be determined how far the morphological characters 
vary with the proportion of water, casein, albumen, lactose and salts 
present, and to And the exact limits of the reaction when water has been 
added to the milk. 

F. S. 


483. Determination of the Specific Gravity of Fresh Milk. 

Barke, S. {Chimiste en chef des Usines Nestle), and Honegger, P. te 
Lait> Year 3, No. i, pp. 3-10. I/yon, 1923. 

The authors point out that the fixing of the specific gravity of milk 
has up to the present been arbitrary and that this weight can be affected 
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by causes other than age and temperature ; for example, by transport 
conditions which can diminish the specific gravity of milk 

To restore the milk to its original specific gravity it must be placed 
in a bath of boiling water and gently stirred until it has reached the tem- 
perature of 40 0 C ; the milk is then rapidly brought back to a temperature 
of 15 0 C and the specific gravity is determined. 

The experiments have proved that this method is sufficient for all 
kinds of milk at all stages and whatever the temperature at which they 
have been preserved. F. S. 


484. Estimation of the solid Fat-Free Substances in Cows Milk. 

Masurovsky, B. (Dairy Husbandry Department, University of Lincoln, 
Nebraska), A Study of the determination of solids-not-fat in Cow’s Milk. 
Journal of Dairy Science, Vol. VI, No. 2, pp. 145-149, table 1, figs. 1, biblio- 
graphy. Baltimore, 1923. 

The variability coefficients of the fat free solid matter content of 
cows’ milk as determined by the Babcock formula are as follows : Jerseys ; 
0.9925 ; Holstein- Friesians : 0.9917 ; Ayrshires ; 0.9955 ; Shorthorns : 
0.9890 ; mixture of the milk of all these breeds : 0.9922. 

On comparing the results obtained by the Babcock formula with 
those obtained by the gravimetric system, the author found an average 
deviation of 0.0604 in the case of the Babcock system. 

The formula should therefore be corrected and stand thus : 

Solids not-fat = (- +0.2 f] 0.0604. 


485. The Uses and Synonyms of “ Thionin 

Conn, H. J , (Department of Bacteriology, New York Experiment 
Station, Geneva, New Jork) Thionin. Journal of Dairy Science, Ool. VI, No 3, 
PP- i 35 -i 36, Baltimore 1923. 

There are two kinds of thionin, one simply thionin (synonym Hauth’s 
violet), and the other thionin blue. The former is used in the Frost 
method for counting and studying the bacteria in milk, while the latter, 
which is not suitable for these purposes, is the best known, being employ d 
in dyeing. (Schultz’s Farbstofftabelen). F. S. 

486. Injurious Action of Light on Butter. 

Lauterwatd, F. Die Schadliche Einfluss des Lichtes auf die Qualitat 
der Butter. Molkereizeitung, Year 37, No. 17, p. 309. Hildesheim, 1923. 

Basing his remarks on personal experience in the capacity of “ Molkerei- 
instruktor ” (Instructor to the Dairy and Dairy Products Industry), the 
author lays stress on the strong action of light upon butter which is far more 
injurious than is stated by treatises on the subject, or believed by prac- 
tical dairymen. Ten minutes exposure to brilliant sunshine is enough 
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to give a sebaceous appearance and flavour to the finest sample of butter. 
He therefore advises the following technique : — the butter must be worked 
as soon as it comes from the churn, salted, made up, and at once taken into 
the dairy (which must be dark, damp and well-ventilated) ; there it should 
be left to drip until the next day, again made up, put into barrels and the 
covers put on. The windows of the butter dairy must be red, yellow, or 
grey. The custom of exposing butter for sale in the shop-window should be 
abandoned, even if it is covered over to keep it dark. Also in the 
house, the butter should be kept in yellow, red, or grey glass vessels and 
never in green, blue or colourlesss receptacles. F. D. 

487. The Air Content of Butter. 

Rahn, O. and STORN, A. Die Luftgehalt der Butter. Molkerei Zeilung, 
Year 37, No. 23, p. 433. Hildesheim, 1923. 

A high air content diminishes the keeping qualities and the delicacy 
of flavour of butter as the result of oxidation phenomena, the development 
of aerobic bacteria, etc. The authors determined the amount of air present 
in numerous samples of butter by means of an apparatus of their own in- 
vention. In the specimens shown at the Butter Exhibition held in 1922, 
in Schleswig Holstein, they found field-made butter to contain on an aver- 
age 4.42 cc. of air per 100 gm. (max. 7.20 cc., min. 1.74 cc. , while the 
figures obtained per 100 gm. of dairy-made butter were respectively 4.14 
4.50 and 0.97 cc. In the case of 17 samples of butter sent to the Hamburg 
Butter Auktionen (sales by auction), the average maximum and minimum 
amount of air in 100 gm. of butter was 2.83-3.60 and 1.34 cc. The two 
series of results therefore agree fairly well. It is thus clear that the air 
content of different butters varies considerably ; in the product of some 
farms it is particularly high, but generally speaking, field- made butter 
contains more air than dairy-made. F. D. 

488. Effect of Oil of Mustard upon the Coagulating Power of Rennet. 

Drug£, M. F. (Expert chimiste, chimiste en chef de la maison Leffcvre- 
Utile, de Nantes) . Influence de I 1 essence de moutarde sur le pouvolr coagulant 
de la ptesure. Le Lait, Year 2, No. 10, pp. 808-809. Lyons, 19 2. 

In order to determine the effect of mustard oil upon the coagulating 
power of rennet, Druge compared the time required for the coagulation 
of a control lot (milk and rennet) with the length of the coagulation process 
in the case of other lots to which mustard oil had been added in different 
proportions and under various conditions. These experiments showed 
that mustard oil has no effect whatever on the coagulating property of 
rennet. R, D. 

489. Honey and Atmospheric Moisture. 

Waters, R. (Biological Laboratory Wellington), The New Zealand Jour- 
nal of Agriculture , Vol. XXVI, No. 2, pp. 106-107. Wellington, 1923. 

From the results of laboratory experiments the author concludes that 
in a dry atmosphere, the water content of honey rises with its increase in 
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specific gravity, whereas a lower specific gravity allows the water to es- 
cape more easily. On the other hand, when the atmosphere is saturated 
with moisture, honey with a higher specific gravity is able to absorb re- 
latively more water in a given time than honey with a low specific gravity. 
In a saturated atmosphere, the samples used by the author were able to 
absorb water much more rapidly than they could yield it up in a dry 
atmosphere. 

The author found on exposing honey to natural atmospheric conditions, 
but protecting it from the sun, that it slowly reaches a state of equili- 
brium as regards gain and loss of water, after wliich its moisture content 
varies with the changes in atmospheric moisture but in a lesser degree. 
These variations would, however, seem to be more perceptible as the 
temperature of the atmosphere rises. 

By exposing the honey to the air only during the hours of sunshine, 
the author proved that the quality of honey depends upon temperature. 
In fact, at a temperature of io° C. to 15 0 C. the specific gravity of a good 
honey decreases by 0.001 in 2 or 3 days, whereas when the temperature 
is from 15 0 to 26° C., the specific gravity of a honey of poor quality 
increases 0.001 every 8 or 9 hours. F. S. 

BIBLIOGRAPHICAL NOTES. 

490. Schmitthenner, F. Wein Entkcimung auf kaltem Wcge durch Filtra- 
tion. Fin Neues Verfahren zur Behandlung krankheitsgefahrdeter 
Weine. (Freeing Wine from Microorganisms by Filtration). Wein und 
Rebe, Year 5, Part 1, pp. 3-12, figs. 2. Mentz, 1923. 

Description of the E-K multiple disk-filter made by Messrs. Seitz 
of Kreuznach (Rhine Province). This filter has pores less than I micron 
diameter and is able to free wine completely from all micro-organisms 
without the application of heat, or any alteration in the bouquet of the 
wine, which must, however, be clarified previously. F. D. 

49 L Ciferri, R. Risultati ottenuti in esperienze di relazione fra la fermenta- 
zione vinaria c i protozoi del terreno. (Correlation between Grape fer- 
mentation and Soil Protozoa). Rivista di Ampelografia, Year IV, No. 1, 
pp. 4-5. Alba, 1923. 

Observations were made concerning : 1) the relation between protozoa 
found in the grape ; 2} the subsequent effect on the rate of fermentation. 
It was noted amongst other things that the small proportion of Protozoa 
existing in the grape (independent of the variety, in the clean, healthy 
and uppermost grapes) are identical with soil protozoa and they in no 
way hinder or alter the fermentation process. F. D. 

492. Wilson, C. A. Exploitation of Nipah Palm in Malay, as a Sugar and 
Alcohol Source. Sugar, Vol. 25, No. 3, p- 130. New York, 1923. 

Report of the new projects for the cultivation of Nipah palm, pri- 
marily for its alcohol producing qualities, and a comparison of the treat- 
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ments given in the manufacture of sugar in other countries. According 
to reliable statistics nipah supplies the cheapest alcohol known. M. I Y. 

493 * Eaton, B. J. and DENNETT, J. H. Report on Investigations on the 
Production of Alcohol from Nipah Palms (i) The Malayan Agricultural 
Journal, Vol. XI, No. 3, pp. 47*63, tables 4. Kuala Eumpur, 1923. 

The authors supply information concerning areas reserved for Nipah 
palm in the Federated Malay States, followed by a report of investigations 
on : 1) Composition of sap, and changes which occur during and after 
collection ; 2) methods of planting ; 3) yields of sap and period of tapping 
4} production of alcohol and sugar. M. I,. Y. 

4 94 - Woodman, H. E., (Animal Nutrition Institute School of Agriculture, 
Cambridge University). The Chemistry of the Strength of Wheat Four. 
Journal of Agricultural Science, Vol. XIII, No. 3, pp. 231-243, biblio- 
graphy. Cambridge, 1922. 

Investigations by comparative methods, of the gliadine and glutenine 
proteins from typical strong and weak flours. It is suggested that the 
strong wheat synthesises one type of glutenine and the weak wheat a 
different type, whilst wheats of intermediate strength may contain varying 
proportions of the two glutenines. E- V. 

495 - Dr. Hans Geilungeb, D. Experimentelle Bertrage zur Microbiologie der 
Getreidetnohle. Travaux de Chimie alimentaire el d'hygiene Publics par 
le Service federal {Sutsse) de I’hygtine publique, Vol. XIV, Pts. 1-2, p. 17 
and Pt. 3, p. 115. Berne, 1923. 

Research on Coli bacteria in wheat flour. D. V. S. 

496. Eippmann, Dr. E, C. Fortschritte der Rubenzucker Industrie, 1922. 
Chemiker Zeitung, Year 47, No. 13, pp. 89*91. Gothen, 1923. 

An account of the sugar beet industry in Germany, from the agricul- 
tural, technical and chemical standpoints. D. V. S. 

497 * Perin, E. (ingenieur chimiste) Extraction de l’huile des graines olea- 
gineuses par l’acetone. (Extraction of Oil from Oleaginous Seeds by 
means of Acetone). L f Industrie chimique. Year X, No 109, pp. 64-65, 
fig. I. Paris, 1923. 

498. Simonskn, J. E, and Magyar Gopal, Rau. (Forest Research Institute, 
Dehra Dun). The Consituants of Indian Turpentine from Pinus longi - 
folia, Roxb. Journal of the Chemical Society , Vol. 123-124, No. 725, pp. 549- 
560. Eondon, 1923 (see also 1920, 117 p. 570). 

D. O. S. 


(t) See R. Jaa. -Match 1923, No. 112. {Ed.) 
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409. ALLEN, W. J. Storage of Lemons, The Agricultural Gazette of New South 
Wales, Vol. XXXIV, Pt. 2, p. 127. Sydney, 1923. 

Results of comparative tests with stored fruit : 1) dusted with slaked 
lime ; 2) coated with vaseline ; 3) dusted with sulphur ; 4) wrapped with- 
out treatment. The Experiments were made at the Yanco Experiment 
Farm and at Hawkesbury Agricultural College. The liming treatment 
proved the most effective, M. L Y. 

500. Viera Novo, A. As amendoas. Broteria, Serie de Vulgar iza^ao Scientifica, 
Vol. Ill, Part I, pp. 10.16. Braga, 1923. 

This article contains an account of almond growing and trade in the 
chief countries of production, and especially in Spain. Some information 
in also given respecting almond production in Portugal. The principal 
centre of this industry in the latter country is the Province of Algarve. 
In 1919, 784 459 kg. of unshelled almonds and 1 526 627 kg. of shelled 
almonds were exported from Portugal, as against 779 790 and 1 502 048 
respectively in 1913. In years of greater production when the export 
trade is more active, almonds fetch higher prices. F. D. 

501. Legendre, G. Le controle laitier et beurrier au paturage en Normandie. 
Milk and Butter Tests made in the Pasture Districts of Normandy. 
Revue de Zootechnie, Year 2, No. i, pp. 65-72, figs. 3. Paris, 1923. 

After having described the constitution of the Milk Testing Associa- 
tions that have been formed in the districts of Caux and of Bray, the author 
passes on to give an account of the work of the controller and the method 
of calculating the milk and butter production of cows subjected to these 
tests. The article also contains a reproduction of one of the certificates 
presented to the breeder for each of his tested cows at the end of every 
lactation period. It should be noticed that in the district of Caux, milk 
testing is not only carried out in the cow-shed, but also in the pasture. 

F. S. 

5°2. Macy, H. {Dairy Bacteriology Laboratory University of Minnesota, 
St. Paul, Minnesota). A Ropy Milk Organism isolated from the Finnish 
“ Puma ” or “Fiiii”. Journal of Dairy Science , Vol. VI, No. 2, 
pp. 1 27-1 30. Baltimore, 1923. 

Description of a Finnish ropy- milk organism to which the author 
has given the name of Streptococcus piima. F. S. 

5°3- Pozzi-Escot (Institut National d' Agriculture et de medicine vet£rinaire, 
Idma, Peru). Proced£ de numeration rapide des elements microbiens 
du lait, applicable au controle industriel. Annates de Chimie Analytique 
et de Chimie appliqute, Series 2, Vol. 5, No. 5, pp. 130-132. Paris, 1923. 

Rapid method for counting of microbes in milk, applicable to 
commercial control. D. V S, 
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504 . Bouska, F. W. (Superintendent of Manufacturing, Beatrice Creamery 
Company, Illinois). Acidity of Butter and its By-products. Journal of 
Dairy Science, Vol. VI, No. 2, pp. 112-226, figs. 2. Baltimore, 1923. 

Practical hints for churning and for regulating the acidity of butter 

F. S. 

505. Rhoades, ly (Assistant Chief, Poultry Division, Live Stock Branch),, 
Canadian Egg Standards. The Agricultural Gazette of Canada, Vol. X, 
No. 1, pp. 28-30. Ottawa, 1923. 

Canada is at present the only country where egg-classification is based 
on external and internal characters. The eggs are graded according to 
weight, size of the air-space, transparency of the yolk, consistency of 
the white, and cleanliness. The author sets out the different rules for 
the classification of exported and imported eggs, and describes the man- 
ner in which egg marking is controlled. F. S. 

506. Balavoine, P. Sur la multirotation des miels. Travaux de chimie 
alimcntaire et d* hygiene, publiis par le Service federal Suisse de l’ hygiene 
publique , Vol. XIV, Pt. 3, p. 125. Berne, 1923. 

Studies on the determination of the polarimetric value of natural 
honey. D. V. S. 


PLANT DISEASES. 


Plant parasites . 

507. Potato “ Scab ” {Spongospora subterranea) Reported in Algeria. 

CHEESTIAN, J . tine nouvelle maladie des tubercules de pomme de terre 
en Algerie. Revue Agricole de VAfrique du Nord, Year 21, No. 197 , pp. 993 - 995 , 
fig. 1; No. 198, pp. 310-312, figs. 2; No. 199, pp. 330-332. Algiers, 1923. 

The presence of potato “ scab ” (Spongospora subterranea) has lately 
been discovered in Algeria. 

Two hypotheses, both equally plausible, have been advanced to 
explain the origin of the disease in this Colony, viz., either favourable 
conditions have caused the myxomycete, which already existed in Algeria 
as a saprophyte, to become parasitic and to attack potatoes, or else, the 
pathogenetic agent has been introduced by means of imported tubers 
possibly of British origin. 
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The author does not believe that the u scab " will do any great harm 
to the Algerian crops. The yield of two fields of infected potatoes in the 
neighbourhood of Algiers, one at Guyotville, and the other at Fort-de-l'Eau, 
was relatively little reduced. At Guyotville, 60 kg. of potatoes were lost 
out of 22 quintals of tubers lifted, while at Fort-de-l'Eau, out of a crop of 
660 kg., only 60 kg. were spoiled. In the first case, the loss amounted 
to V10 and in the second to about V 36 . These crops had been obtained 
from tubers of foreign origin (var. Royal Kidney) planted in December. 

The external and internal sysmptoms of the disease are described 
by the author, as well as the factors favourable to its development and 
the means of control. G. T. 

508. Observations on the “Stripe Disease”. 

PainE, S. G. andMACEY. M. S. The Annuals of Applied Biology, Vol. IX, 
Nos. 3-4. p. 2pio-2i2. hondon 1923. 

The question has already been raised as to whether on further invest- 
igation, the “ Grand Rapids Disease ” might not prove to have a common 
etiology with the Stripe disease (1). Two organisms have been isolated 
from the “ Grand Rapids Disease ”, viz. Bacillus latkyri and the yellow 
Aplanobacter mickigancnse E. E. Smith, which possess many properties 
in common. Recent investigations and inoculations have shown that 
the two diseases are quite distinct, and the yellow organism, Aplanobacter 
simulans n. sp. which is frequently found associated with Bacillus lathy ri 
is not identical with Aplanobacter michiganense. G. B. T. . 

509. Fusarium sp. CoIIetotrichum phomoides , Phytophthora infest- 

ands und Tetranychus telarius on the Tomato in Argentina, 

Girola, C. D. Enfermedades del toinate en Argentina. Podreduinbre 
apical ( Fusarium sp.), Antracnosis ( CoIIetotrichum phomoides Sacc.) y pero- 
nospora (Phytopthora infestans De Bary). Boletin del Ministerio de Agricultural 
de la Nacion, Vol. XXVII, No. 3, pp. 503-504, figs. 1, Buenos Ayres, 1922. 

In February 1922, the fruits of tomato plants growing at Temperley 
F. C. S. were found to be suffering from two diseases “ podredumbre 
apical ” (apical rot, a malady never before reported from Argentina, but 
which the author is inclined to attribute to a species of Fusarium), and 
0 antbracnosis ” {CoIIetotrichum phomoides (Sacc.) Ches.). The leaves of 
the same plants also showed traces of '* peronospora ” (Phytophthora 
infestans De Bary), a fungus not hitherto observed on the tomato in the 
Republic, and of the presence of a mite, Tetr any chits telarius L. 

The author considers the simultaneous presence of these different 
parasites to be due to the prevalence of meteorological conditions that were 
specially favourable to their development. 

Apical -rot seems fairly diffused, for the author found Fusarium 
present on tomatoes coming from very distant places. 

(1) See R. 1920, No. 700 {Ed.) 
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The most effective means of controlling the disease is to tise Only 
seed from healthy fruits selected from plants that have remained immune. 
Further, tomatoes should never be planted on soil that has been contamin- 
ated for several years.lt is well to spray the plants with ordinary Bordeaux 
mixture ; the treatment should be applied soon after the tomatoes are trans- 
planted and must be repeated three or four times before the fruits begin 
to form. This prevents the appearance of “ peronospora and anthrac- 
nosis " which predispose the tomatoes to apical rot. 

All parts of the plant showing any trace of the disease ought at 
once to be cut off and burnt. It is a good plan to disinfect the sticks 
supporting diseased plants with a Viooo solution of corrosive sublimate, 
or with formalin. 

510. Apple Canker ( Nectria galligena) Infection through Scab Wounds. 

Wiltshire, S. P. (University of Bristol Agricultural and Horticultural 
Research Station, Long Ashton). Annals of Applied Biology, Vol. IX, Nos. 3-4, 
pp. 275-281, tables 1. London, 1922. 

The author has referred in a previous paper to the fact that the canker 
fungus (Nectria galligena Bres.) can enter the apple tree through wounds 
caused bv scab fungus Venturia inaejualts, and in this article describes 
this process in detail. 

The scab fungus infects the shoots of apple trees during the autumn 
following their growth ; in the spring most of the pustules are surrounded 
by a cork layer and are subsequently completely separated from the tree, 
the only trace of infection being a slight roughness of the bark, which fa- 
cilitates the entry of the canker. If the tree is sufficiently vigorous to form 
a cork layer round such a scar before the wood has become infected, the 
canker makes very little progress, otherwise the fungus develops in the 
normal way. 

A microscopic examination reveals the presence of two mycelia some- 
what difficult to distinguish between, but generally speaking, that of the 
scab fungus appears dark and inclined to be thick walled, whilst that of 
the Nectria fungus is hyaline and thinner. 

The penetration of Nectria galligena into the cortex is described in 
detail. During the summer the progress is slow, as was confirmed by ob- 
servations. 

As regards control measures, it seems that it is not only a question 
of protection of fruits, but also of the bark injured by the scab Vcnturia. 
Winter spraying, immediately after defoliation, has proved effective. 

G. B. T. 

Weeds and Parasitic Pioneering Plants . 

51 1. South African Species of Cuscuta. 

YunckEk, T. G. Revision of the South African Species of Cuscuta. 
American Journal of Botany, Vol. IX, No. io, pp. 555‘575 * Vol. X, No. 1, 
pp. 1-17, tables 5, bibliography. Lancaster Pa. 1922-1923. 

In a recent study, the author made an examination of a number of 
specimens of Cuscuta from South America, and has since made a thorough 
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revision, based on the examination of a several collections in herbariums 
in various parts of the United States. This article includes a description 
and key to the species known to occur in South America and the Gala- 
pagos Islands, comprising 38 species, seven of which are new to science 
viz. C. brevisquamata (Argentina) ; C. argentinana (Argentina) ; C. bo- 
liviana (Bolivia) ; C. goyaziana (Brazil) ; C. serrata (Brazil) ; C. orbiculaia 
(Brazil) ; C. insquamata (Bolivia). 

For all the species mentioned, the distribution in South America 
is indicated and reference is also made in this monograph to the North- 
American species. The host plants are not given. G. B. T. 

Animal parasites . 

512. New Coleoptera Injurious to Different Plants in India and Brazil. 

Bryant G. E. New Injurious Phytophaga from India and Brazil. Bul- 
letin of Entomological Research, Vol. XIII, Part 3, pp. 261-265, figs 4- Eon- 
don, 1923. 

This paper gives a description of the following beetles : 

1) Bromiodus squamosus n. sp. (fam. Eumolpidae) , collected at 
Simla (India), where it was found attacking the young leaves of pear- 
trees in an orchard ; 

2) Brevicolaspis villosa n. sp. (fam. Eumolpidae ), found in Bahia 
(S. Brazil), where it attacks the coco-palm ; 

3) Metachroma rosae n. sp. (fam. Eumolpidae ), collected from rose- 
tree leaves, at Manchester (Jamaica) ; 

4) Zomba gossypii n. g. and n. sp. (fam. Halticidae), collected at 

Luchenza (Nyasaland), and at Livingstone (N. W. Rhodesia), where it 
injures the cotton-plant ; the new genus Zomba belongs to the sub- 
family Monoplatinae and is closely related to the genus Glenidion Clark, 
of South America. G. B. T. 

513. Chrysompha/as pau/istus and Chrys. dictyospermi, Coccidae 

injurious to various plants, observed for the first time in Uruguay. 

Trusiilo, PELUFFO, a. Dos nuevos coccidos para el Uruguay : Chrysom- 
phalus paulistus Hemp. Chrys. dictyospermi Morg. Republica Oriental del Uru- 
guay, Ministerio de Industrias, Defensa Agricola, Boletin Mensual, Year III, 
No. 4, pp. 48-50, figs, 6. Montevideo. 1922. 

Leaves of Ligustrum japonicum and of Prunus cerasus examined in 
March 1922 in the Laboratory “ Defensa Agricola " at Montevideo, were 
found to be attacked respectively by Chrysomphalus paulistus Hemp, and 
by “ bianca rossa degli agrumi " (Chrys. dictyospermi Morg.), new Coc- 
cidae to Uruguay. 

Chrys. paulistus has since been observed on leaves of Laurus nobilis 
and Chrys. dictyospermi on leaves of Kentia. 

Hitherto the only species of Chrysomphalus reported in Uruguay was 
Chrys. aonidum L- as a parasite on leaves and fruit of Citrus spp. This is 

[5IJ-5I3] 
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widespread in Montevideo and will do much damage if control measures 
are not adopted. 

A brief description is given of the chief characteristics of Chrys, 
paulislus and of Chrys . dictyospermi. G. T. 


514. The “ Argentine Ant ” ( Iridomyrmex hum ills') Reported in the 
Territoriy of Valencia (Spain) (i). 

Font DE Mora, R. Sobre la presencia de la hormiga argentina {Iridomyr. 
mex humilis Mayr.) en Valencia. Boletin de la Real Sociedad Espanola de 
Historia Natural, Vol. XXIII, No. 2, pp. 77-78. Madrid, 1923. 


The “Argentine ant" {Iridomyr mex humilis Mayr.), which recently 
made its appearance on some orange-trees in the neighbourhood of 
Valencia, has already become very common in the orange-groves of 
Valencia itself and is not infrequently found in the gardens and nurseries. 

According to observations made hitherto, the presence of the For- 
micide, encourages the propagation of the scale-insects {Dactylopius citri 
Risso), (Pseudocoppus citri [Risso] Ferm.), Lecanium hesperidum (L.) Burm 
Saisselia oleae (Bern), L. oleae (Bern) Walk.) and I eery a purchasi Mask. 
I. humilis dies not, however, do any direct injury by attacking floral 
buds and flowers. The insect has even been found in some dwellings in 
the territory of Valencia. 

Satisfactory results in the control of the pest have been obtained by 
sprinkling the colonies with alcohol and benzine. Experiments are 
at present being made with arsenical mixtures, solutions of lysol and poly- 
sulphides of calcium. 

Of the various formulae for preparing a viscous substance suitable for 
banding the trees to prevent the ascent, of the '* Argentine ant, " the 
following have proved the best, although they are not entirely satisfac- 
tory : — 


1) Resin 

Castor oil . . . 
a) Tallow . . . . 
Fish-oil . . . . 
Powdered resin 


2 kg 

1500 litres 
0.5 kg 

1 litre 
1 kg 


G. T. 


515.' A Study of the Life- History of the Onion Fly (Jiylemya anti - 
qua), in England. 

SMITH, K. M. The Annals of Applied Biology , Vol. IX, Nos. 3-4, pp. 173- 
183, 2 tables. London, 1922. 

The Onion-fly ( Hylemyia antiqua Meig. — Phorbia cepetorum Meade etc.) , 
has became very wide-spread of late years in some districts of England, and 


(1) See R. 1922, No. 873. (Erf.) 

[# 14 - 515 ] 
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especially in Lancashire and Cheshire, where it does considerable injury to 
the crops of onions, and to the trade in these vegetables. 

The eggs of the onion-fly are white and i mm. in length, and very 
closely resemble the eggs of Chortophila bras sica. They normally hatch 
in three days but if the temperature is not very favourable, the larvae 
sometimes do not emerge for 6 or 7 days. The grubs make they way 
through the soil and perforate the onion-bulb. When full-grown, they 
are 9-10 mm. long and 1 y 2 mm, broad in the widest posterior portion. 
These larvae are white, their hind extremity, is truncated and bears tuber- 
cles, w r hile the anterior end is pointed and provided with two chitinous 
jaws. The larval period lasts from 18 to 27 days, the average being 20, 
in young onions, although it may be protracted for 4 to 5 weeks in 
old bulbs from the year before, that have been put into the ground to 
propagate themselves. The larval period of the later generations which do 
not hatch out until the onions are larger and more mature, is longer than 
that of the earlier generations. 

On attaining its complete development, the larva leaves the onion 
and pupates in the soil but remains within a short distance from the bulb. 
It assumes a dark-brown colour and its length is reduced to 6*7 mm., 
although the -larval structure remains fairly distinct. The nymph stage 
lasts, on an average, 17 days. 

The adult insect somewhat resembles the house-fly, but is of a lighter 
grey. It is about 6 mm. long and bears tliick bristles, arranged more or 
less in four longitudinal rows, on the thoracic region. The male and 
female insects are much alike, though the female is distinguished by hav- 
ing eyes wider-apart and a lighter colour, while the abdomen is broader 
and pointed at the distal end owing to the presence of the oviopositor. 
The author was not able estimate exactly the duration of the life of the 
adult insect under natural conditions ; in the laboratory, it varies from 
three weeks to two months. According to observations conducted in 
the field and in the laboratory, there are three generations in the year 
which make their appearance between the end of May and the beginning 
of October. The third generation usually passes the winter in a pupal 
condition. 

Onions are the ordinary food of this fly, although it has occasionally 
been known to attack leeks and shallots, and is sometimes found even on 
tulips. 

The injuries caused by the insect are especially serious in spring when 
the onion seedlings have just come up ; frequently all the young plants 
are destroyed. If the onions have had time to develop, the plants grow 
yellow and turn black, while the bulb, which may harbour from 3 or 4 
up fo 25 or 30 of the Hylemyia larvae, becomes a semi-liquid, rotten 
mass. 

The eggs are laid in groups of 6 to 30 011 the leaf sheaths occasion- 
ally, they are deposited on the ground. The most important parasites 
of the onion-fly are a braconid hymenopteron, Aphacreta cephalotes, and 
a Staphylinid coleopteron, Aleochara hilineata. 

G. B. T. 

[«* 3 
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5tG. An Attempt to Introduce Scollid Hymenoptera from Madagascar 

into of Mauritius. 

D EmmEREz LE ChaIRMOY, D, Bulletin of Entomological Research, Vol. 
XII, part 3, pp, 245-254, tables 4. London, 1923. 

The parasitism of hymenoptera of the genus Scolia on the larvae 
of large beetles (gen. Oryctes) was discovered as early as 1840-1841 in 
Italy by Passerini, and in 1854, in Madagascar, by Conquerel. More 
recently, Kabre discovered species of Scolia parasitic on Cetonia and 
Anoxia, while other similar cases have been recorded by different ento- 
mologists which show that the parasitism of these scoliids is generally 
not strictly specialised since the same species of hymenoptera may at- 
tack different species, or even genera, of host, while one host may har- 
bour several species of these pests at the same time. This discovery 
is of practical importance, as it facilitates the introduction into any given 
country of foreign species of Scoliids in order to use them in the bio- 
logical control of injurious Coleoptera. 

In 1916, an attempt was made to introduce from the Barbadoes 
into Mauritius, Tiphia parallela for the control of Phy talus smithi, but 
the experiment had to be given up on account of difficulties due to the 
War. In 1917, the author made an attempt to introduce into Mauri- 
tius from Madagascar, Scolia oryctopkaga, the natural enemy of Oryctes 
sitnier, in order to see whether it would prove of great utility in the bio- 
logical control of 0 . tarendus which is injurious to the sugar-cane crop. 

In this account of his experiment, the author gives the results of 
his work in Madagascar between June and August which induced him 
to catch various species of Scoliids. He treats exhaustively of theii 
greater, or less, diffusion according to the presence of certain plants which 
are favourites with the adult insect, and states that this preference could 
be utilised for the purpose of concentrating on a given area, large num- 
bers of Scoliids and other insects. 

The author then describes the method of transporting captured 
individuals of S, oryctopkaga , and gives an account of the laboratory ex- 
periments which enabled him to determine that this species can be suc- 
cessfully used for parasiting C. terandus. He also gives the biological 
observations he made, together with a detailed description of the various 
developmental stages of the parasite, and appends some observations 
respecting the other species of Scoliids found in Madagascar and Mau- 
ritius. He concludes by saying that although the experiment was not 
wholly satisfactory, its results did not prove entirely negative, so that 
it will be well to import more of these insects at the right season. 

G. B. T. 

517. Tetrastichodes p/atanellus n. sp. and Cocci dencyrtus poutiersi 

n.sp. Hymenoptera parasites of the Microlepidopteron LithocoUetis 

pla.ta.ni and on Cochineal Howardia zamiac respectively in 

France. 

GarcIa MERCKT, R. Calcidoideos nuevos de Francia. 

[#!«-# IT] 
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Sociedad Espanola de Historia Natural, Vol. XXXIT, No. 9, pp. 596*402, 
figs. 4. Madrid, 1922. 

Description of two new species of Hymenoptera observed in Mentone 
(France) : Tetrastickodes platanellus, parasitic on LithocolUtis platani 
and Coccidencyrtus poutiersi parasitic on Howardia zamiae found on Cycus 
revolula. G. T. 

518. Phytodictus fumiferana a New Hymenoptera Parasite of the 

Spruce Budworm Tortrix fumiferana, in British Columbia. 

ROHWER, S. A. The Canadian Entomologist, Vol. LIV, No. 7, pp. 355-156. 
Orillia, 1922. 

Description of the Hyraenopteron Phytodictus fumiferana n. sp. 
reared as a parasite of the Microlepidopteron Tortrix ; fumiferana Clemens 
(“ spruce budworm ”), collected in July 1919 at Dillooet, British Columbia. 

G. T. 

519. The Olive Fly (Dacus o/eae) and Its Parasites in Morocco. 

Communication officielle de. la Direction generate de 1’ Agriculture, du Com- 
merce et de la Colonisation du Maroc & Vlnstitut international d* Agriculture. 

Investigations on the control of the olive fly (Dacus oleae) and its 
parasites made at the Laboratoire de Phytopathologie et d’Entomologie 
appliqee de 1 ’Institut Scientifique Cherifien ; these observations have 
already served a useful purpose in the olive districts of Marrakech. 

It appears that the eggs of Dacus are laid at varying periods. The 
Opius concolor, parasite of the olive fly has been found in Morocco and eggs 
have been obtained in the laboratory. It is not improbable that this val- 
uable parasite develops normally in Morocco. 

Observations made by the Inspector of Agriculture at Marrakech 
seem to indicate that in this district the evolution of Dacus does not cor- 
respond with that reported in several other countries. The late appearance 
of the parasite, in mid-November and the rapid spread of the attack 
apparently excludes the possibility of successive generations during the 
summer. 

In addition to this, the beginning of the attack seems to coincide 
with the first rains and it has been noted that the attack is more virulent 
when the catch crops require a large amount of water. From the fruiting 
season until mid-December, the majority of larvae have left the fruit 
to burrow beneath the soil. This active larva, although sparsely equipped, 
ought to search for a shelter in which to pupate, but the soil in this area, 
when it has not been broken up, is extremely resistant to penetration by 
larvae, which are finally destroyed. The excessive heat of Marrakech 
during summer, may have a deleterious effect on the vitality of Daucus. 

It has been concluded that if these facts are subsequently confirmed, 
it should be possible to adopt certain cultural methods which will hinder 
the development of Dacus , limiting to a marked degree the damage caused 
hy this parasite. G. T, 

[ 518 - 51 *] 
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520. A Means of Freeing Fungus Cultures from Mites. 

Jewson Sibyl, T. and Tatters Field, F. The Annals of Applied Biology, 
Vol. IX, Nos. 3-4. PP- 213-24°, fi gs. 3. London, 1922. 

The infestation of pure fungus cultures by mites in bacterological 
laboratories is the cause of such frequent and serious trouble, that it was 
worth while trying to find the best means of eliminating these intruders. 

The authors* work at the Rothamsted Experiment Station has so 
far proved Aleurobius farina to be the commonest and most injurious spe- 
cies, although in some cultures, Tyroglypus longior and Glyciphagus cada- 
verutn are also present. 

Experiments were carried out with different volatile organic compounds, 
ammonia, pyridine, aniline, inonoinethylaniline, dimethylaniline, benzine, 
toluene, naphthaline, paradichlorbenzine, carbon tetrachloride and carbon 
bisulphide, particular attention being given to the first two. Ammonia 
has a very rapid toxic action upon mites, but as the fungi also are affected, 
it cannot be employed for the elimination of acarians from the fungus cul- 
tures, although it is very useful in destroying the mites present in labora- 
tory apparatus and Petri dishes, etc. On the other hand, pyridine, 
whether pure or commercial, if applied in the right concentrations, kills 
the mites without perceptibly injuring the fungi which can be transplanted 
into new cultures that remain immune. 

The authors give a minute description of the action of ammonia and 
pyridine upon both mites and fungi, and in conclusion, describe the best 
and simplest way to disinfect the cultures. 

A soup-plate containing about 20 cc. of commercial pyridine is cov- 
ered with gauze and placed under a be.l-jar having a capacity of about 
20 litres. The test tube of mite-infested cultures is placed, without 
removing the plug of cotton-wool, in the bell-jar, of which the mouth is 
closed with a sheet of glass fixed, with mastic or plasticine, and left 
there for 16 hours. If the infestation is very severe, the treatment must 
be prolonged for 40 hours, or repeated at intervals of 14-16 days to allow 
those eggs to hatch out that were not killed by the first treatment. 

G B. T. 


523. Pachynematus clitef/us and Oolerus hasmatodis , Leaf-Eating 

Sawflies on Cereals in Great Britain. 

Roebuck, A., Bulletin of Entomological Research, Vol. VIII, Pt 3, pp 267- 
269, figs. 3. London, 1923. 

Each season since 1918 numbers of leaf-feeding sawfly larvae, fam. 
Tenthredinidae have been seen in both oat and wheat crops, especially 
along the edges of the blades and on the upper portion of the leaves. 

Two species have been identified as causing for the damage : Pachy- 
nema his clitellus Lep. and Dolerus haematodis , species of which have been 
recorded in America as attacking cereals. The larvae disappear from 
the fields during the latter half of July and pupate in the ground. The 
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emergence of the sawffies takes place in the laboratory or in the field dur- 
ing the first half of May. 

Oviposition of the female Dolerus was found to be produced partheno- 
geneticaUy, the eggs being deposited on the leaf margin in varying numbers, 
the maximum, 15 per leaf ; the young larvae hatched after 3-4 days. No 
observations have been possible as regards oviposition of Pack, clitellus 
as the larvae died too quickly in the laboratory. 

In addition to wheat and oats, other species of Gra min eae, Juncaceae 
and Cariceae have been attacked. Although the damage is not serious, the 
author calls attention to the fact that this species has appeared regularly 
during five seasons in different fields in the Newport district. 

G. B. T. 

522. Potato Moth (Phthorimaea operculella) in the Belgian Congo (1). 

GhESQUE^RE, J. La teigne de la pomme de terre au Congo beige. A finales 
de Getnbloux , Year 29, Pt. 2, pp. 38-43, tables 1. Brussels, 1923. 

The potato moth (Phthorimaea operculella Zell), hass been reported 
to have done considerable damage to the Solanaceae in Katanga and was 
introduced into the Belgian Congo with seed tubers coming from South 
Africa. Up till now the Microlepidopteron has not been observed in the 
other three provinces of the Congo nor in the surrounding foreign territory. 

For several years the damage done passed unnoticed and was of 
minor importance, but in 1919 the area attacked by potato moth was fairly 
extensive. In certain fields the losses were reported as 90 % of the total 
yield and in some cases it was difficult to obtain healthy seed tubers; 
the losses have been noted earlier in the Upper Luapula territory. 

The serious nature of the attack, the spread and the importance gen- 
erally vary according to district, due largely to the Microlepidoptera as 
natural enemies. A Braconid has been reared by artificial means ; the 
larvae which appears to be widespread, has been found living on the 
caterpillars and chrysalis of Phth. operculella , and the mite Pediculoides 
ventricosus, fairly common in the Congo. 

A description is given of the different stages, with details as to 
habits and means of control found successful in combating this pest. 

G. T. 

523. Mycetophilid Flies, Family Sc/ar/Va?, as Pests of the Cucumber 

Plant in Glass Houses in England. 

Speyer, F. R., Bulletin of Entomological Research , Vol. XIII, Pt. 3, pp. 255. 
259, figs. 8, tables 1. London, 1923. 

In January 1922, serious damage to cucumber pot plants under glass 
in Knfield was reported and found to be caused by larvae of Pnyxia (Epida- 
pus) scabiei, Hopk, minute flies belonging to the family Sciaridae, which 
feed on the roots. Similar cases were observed elsewhere. 

(i) See i?. 1922, nos. 331, and 351. (£d.) 

16 — Agr. ing. 
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It is probable that the flies have been prevalent in glass houses in pre- 
ceding years, but that the damage caused has been attributed to eelworm. 

The plants examined were potted out from the seedboxes in the middle 
of December. Attacks were first noted on J anuary 8th and within 5 days, 
600 plants were destroyed. The tap root of the infected plants had been 
eaten by the larvae and hollowed out below the soil surface ; some roots 
contained as many as 60 larvae. On no part of the plant were any eggs 
found as oviposition takes place only in the soil and apart from the root 
stem. The full-fed larvae ate their way out of the stem below ground and 
pupated after a few days. 

Another similar species, namely Plastosciara fierniciosa, has caused 
serious damage to cucumbers under glass in the Worthing district and at 
Dartford. The larvae reduce the tap root to pulp, and cause further damage 
by removing the cortex of the stem just below and sometimes even above 
the soil surface. 

As regards control measures, the following chemicals have been used 
with a view to killing the larvae: potassium sulphide ; ammonium carbon- 
ate 4* copper sulphate ; mustard ; calcium chloride ; ammonium carbon- 
ate ; nitric acid ; hydrochloric acid ; potassium bichromate ; potassium 
permanganate ; ammonia. Except hydrochloric acid, which is injurious 
to plants, none of these gave any appreciable result During the experi- 
ments, however, it was found that the larvae are susceptible to moisture 
conditions and reproduction can to a certain extent be regulated by water- 
ing the soil. For example, larvae immersed in water were found to be 
dead in about an hour. To destroy the larvae in pot plants, immersion 
for 12 hours or well watering each day is a satisfactory control mea- 
sure. G. B. T. 

524. Araeoceros fascicu/atust Coleopteron injurious to Coffee In 

Colombia. 

Un gorgulho que ataca os cafezaes. A Gaze la da Bolsa , Year VI, No. 3* 
pp. 6-7. Rio de Janeiro, 1923. 

According to the report of Prof. Kohux>RF, received by the Brazilian 
Government, Ministry of Public Affairs, the coffee crop in Columbia has 
suffered from the attacks of the Coleopteron, Araeocems fasciculatus (1). 

A brief description is given of this insect and its life history ; treat- 
ment with heat and carbon bisulphide is considered effective, combined 
With thorough cleansing and repeated disinfection of the coffee stores where 
the Coleopteron has been previously observed. G, T. 

525. Cfasioptera theobromee, a Froghopper damaging Cacao in 

Panama. 

Wnj;iAMS, C. B., Bulletin of Entomological Research, Vol XIII, Pt 3, 
pp. Z71-274, figs. 3, tables 1 . London, 1923. 

During a search for parasites of Cercopidae in Central America in 1916- 
17 the author observed a frogbopper of the genus Clastoptera destroying 

(1) See: 1917, No. 1259 and R. 1918, No. 1438. (£*.) 
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the flowers of cacao in various localities in Panama. This is considered 
to be a new species, Clastofitera theobromae conspicuous for the masses of 
semiliquid froth which it leaves on the flower stalks of the cacao * each of 
these froth- ma sses contains from one to four or five nymphs, which suck 
the flower stalk and cause its death. Occasionally the froth occurs on 
other parts of the plant but never on the leaf petioles. In the froth the 
author found a number of larvae of a Drosophilid, thought to be uninju- 
rious to the nymphs, but which probably are parasitic; observations 
made later on Dros. paradoxa found in the froth of Clas. iaeniata in Tri- 
nidad support this hypothesis. 

In addition to Panama, Clas . theobromae has been found in Costa Rica 
and seems also to exist in Ecuador. 

G. B. T 

526. A New Phytophagous Chalcid attacking Bamboo (Harmolit* 

wquidens), 

WaTerstqn, j. Bulletin of Entomological Research, V ol. VIII, Pt. 3, pp. 307 
310 figs. 2. London, 1923. 

Description of the new species Harmolita aequidens which resembles 
the Harm, phyllostachitis described recently by A. B. Gahan in California, 
hut the new species was reared from larvae tunnelling in bamboo stems in 
Kuala Lumpur (Federated Malay States). 

G. B. T. 

527. Pap ilia cornel//, a Macrolepidopteron destructive to Fruit in 

New Caledonia. 

Paladini, F. (Senior). La lutte m^thodique contre les fl£aux cal£doniens. 
Un fl£au dans le Nord de la Nouvelle-CaRdonie. Un papillon de nuit, destruc- 
teur de fruits ( Papilio cormtii). Revue agricole , No. 84, p. 10. Numea, 1922. 

A Macrolepidopteron called by the author Papilio cornetii — no de- 
scription of the species being here given — does serious damage to all kinds 
of fruit in the north of New Caledonia where it has been known since 
1876. 

The insect only makes its appearance at the fruit-ripening season, viz., 
from November to the end of May, and can hardly be discovered during 
the rest of the year. It remains invisible all day on the fruit trees, but 
carries out its destructive work from nightfall until daybreak. The harm 
done by this parasite is greatest in seasons when the weather is especially 
mild and damp. 

Once a fruit has been attacked by this Macrolepidopteron, it de- 
composes with surprising rapidity (in the course of one, or two, days). 
In 1922, similar to preceding years, the heavily-laden orange and mandarin 
trees were completely stripped of their fruit in two or three days as a 
result of the attacks of the parasite. The same may be said in the cases 
of peach and mango-trees, vines, Nephelium LU-chi, etc. 
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According to one observer, the insect entirely devoured the pulp of 
a banana in a single night having found its way to the fruit thrugh a hole 
in the sack. 

There have been repeated cases of illness, one of which terminated 
fatally, amongst persons who have eaten fruit attacked by Papilio cornetii, 

G. T. 


528. Scale Insects Injurious to Citrus Trees in Argentina. 

Blanchard, E. E. Principales cochinillas de los citrus en Argentina. 
Primera parte : Coccidos protegidos Boletin del Ministerio de Agricultural de la 
Nacidn , Vol. XXVTI, No. 3, pp. 387-398, fig., table. Buenos Ayres, 1922. 

Scale insects are some of the most destructive pests of the citrus trees 
in Argentina. 

Firstly, the author deals solely with scale insects having their bodies 
protected by a shield. After a short account of their life-history, a descrip- 
tion is given of the five chief species parasitic on citrus-trees in the Re- 
public. 

1) Chrysomphahis dictyospermi (Morg.) Leon (" cochinilla roja ”, 
” piojo rojo ”). 

2) Chrys. aonidum (L.) popularly known as <f cochinilla negra 
circular " . 

3) Lepidosaphus beckii (Newm.) popularly called “ coma de los ci- 
trus ” or “ serpeta 

4) Chionaspis citri Comst. (" cochinilla blanca de los citrus ”). 

5) Aspidiotus hederae (Vail), generally known by the name of 
*' cochinilla blanca del olivo 

Of the fungus parasites of the scale-insects, one representative of the 
gen. Myriangium is very common in the damp parts of Argentina. 

The beetle, Coccidophilus citricola Brths. occurs throughout nearly 
the whole Republic, it is one of the most formidable parasites of L. beckii. 
The hymenopteron, Aspidiotiphagus citrinus Hew., is a common endo- 
phagous parasite of A. hederae. 

The scale insects are also kept in check by various artificial means. 

G. T. 


BIBLIOGRAPHICAL NOTES. 

529* Feytaud, J. Le Doryphore, Chrysome nuisible a la pomme de terre 
(Leptinotarsa decenUineata Say). Revue de Zoologie agricole et appliquie, 
Year 21, No. 8, pp. 121-136, figs. 7 ; No. 8, pp. 137-158, figs, 5 ; No. 10, 
pp. 153-166, figs. 1. Bordeaux, 1922. 

As a result of prevalence of the Colorado potato beetle (Leptinotarsa 
decenUineata) in the Gironde (France) (1) the author (Director of the Ento- 
mological Station at Bordeaux) has considered it important to bring 
before the public notice certain facts concerning this harmful American 
beetle, 

(1) See R . 1922, No. 897. { Ed .) 

[ite-stt] 
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The subject is treated under the following headings : — Description 
of the beetle ; life history ; conditions favourable or otherwise to repro- 
duction ; distribution in America, in Europe, in the Gironde ; means of 
control. 

legislative and Administrative Measures adopted in connection with 
this pest from 15 July, 1878 to 27 July, 1922 are included (pp. 150, 152, 
166, 168 Revue de Zoologie agricole et appliquee ) . (1). G. T. 

530, Storey, G. Recent Work on the Pink Bollworm. Cairo Scientific Jour- 
nal , Vol. XI, No. io8, pp. 15-20. Cairo, 1923. 

A brief review of recent information with regard to the Pink Boll- 
worm ; reference is made to the countries affected, alternative food plants, 
natural enemies and methods of control. G. T. 


(1) See R., 192a, No. 897. (Ed.) 
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Legislative and Administrative Measures. 

Bavarian Law relating to the Examination of Stallions submitted 
for approval. (July io, 1922). — No stallions can be licensed for public use 
that have not been approved by the examining commission (" Korausschuss ”) 
of which the composition and work are regulated by the above law. The 
latter is accompanied by a decree dealing with : 1) Breeding Stations ; 2) the 
management of such Stations ; 3} Stud Stations ; 4) prizes for foals bred ; 
5) passing stallons ; 6) stallions in service ; 7) Breeders. Associations ; 8) Ad- 
visory Board for Horse Breeders. (. International Institute of Agriculture , Bureau 
of Agricultural Legislati(m, Textes legislates de VannSe 1922, No. 34). 

United States Law forbidding Operations in Grain Futures. (Sep- 
tember 21, 1922). — In order to prevent speculation in the cereal trade between 
the various States of the Union, this law forbids the transmission by post, or, 
in trading between the several States, by telegraph, telephone, wireless tele- 
graphy, or any other means, of communications dealing with the making, or 
confirming, of any contract for the purchase of grain futures, or giving infor- 
mation as to the state of the market and the prices quoted for such transac- 
tions. {Ibidem, No. 33). 

Decree respecting the Control of the Colorado Beetle of Potatoes 
in France. — The Journal ofjiciel de la Rdpublique frangaise (No. 57 under 
date of February 27, 1923) has published the decree of February 13, 1923 
which contains the regulations of the authorities for the application of 
the law of July 13, 1878, amended by the law of July 13, 1922, dealing with 
the measures to be adopted for the control of the Potato Colorado Beetle. {In- 
ternational Institute of Agriculture, Bureau of Agricultural Legislation, Textes 
Ugislatifs de Vannie 1923, No. 1. See also R. 1923, p. 250). 

French Law relating to the Amendment of the Regulation ap- 
plying to Distilleries. (February 2, 1923). — It deals with the notification 
of the substance distilled ; taxes the distillation of alcohol in private houses, 
or in public establishments. 

French Law referring to Stallions. (March 8, 1923). — Introduced 
amendments into the law of August 14, 1885 regarding the examination of 
stallions. [Journal d* Agriculture ‘pratique , April 14, 1923). 
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Deere* for the Fomological Station of Caen (France). (March 90, 
1923). — Gives the terms under which the Caen Pomological Station and 
of the Tours Departmental Laboratory are entrusted with the analysis of sam- 
ples of beverages, foods and agricultural produce, and extends the mandates 
of the Municipal Laboratories of Rouen, Rennes and Mans. {Journal offeicl & 
la Rtpublique fran^aise, March 24, 1923). 

Law respecting Agricultural Taxes in France, (March 30, 1923)- — * 
This law fixes, for the year 1923. the maximum and minimum coefficients 
applicable, according to the crop, to the renting value of the land, to serve as 
a basis for the taxation of agricultural profits. {Journal d' Agriculture pratique , 
June 9, 1923). 

Order of the French Minister of Finance respecting the Exporta- 
tion of Walnut Wood. {May 29, 1923). —-An Order of March n, 1922 had 
authorised the free exportation of walnut and oak wood whether squared, or 
sawn. The Order of May 29 introduces amendments as regards walnut-wood 
of which it prohibits the export. ( Journal d' Agriculture pratique, June 9, 19231- 

Law for Renting the Alsatian Potash-Mines. — The French Chamber 
of Deputies has approved a bill dealing with the leasing of the potash mines 
in Alsace. The capital of the Society that has rented these mines is distributed 
between 6 groups, 50 % of the shares being reserved for the agriculturists as 
represented by their Associations. It has been decided with the consent of 
the Ministry of Agriculture, that the " Office national du Credit agricole ” 
shall have the prior right of acquiring (to the number determined by its Admin- 
istrative Council) any shares that could not be subscribed for by the groups 
provided for by the constitution of the Society. 

This Office may only dispose of any shares it acquires in favour of the whole 
agricultural group. The greatest precautions have also been taken to prevent 
the transference of the agricultural shares to any of the other groups. A sale- 
office shall be instituted of which the leasing Society and all the present, or 
future, managers of the potash mines must be members. This office shall have 
the exclusive right of selling in every country all the produce of the potash 
mines. The sale price in France shall not exceed the sale price in other coun- 
tries unless special concessions are granted by the Higher Council of Agricul- 
ture, or the Higher Council of Mines. [V Industrie chimique, Year 10, No. no, 
pp. 114-115, Paris, 1923)- 

Official Documents Dealing with the French Colonies and Pro- 
tectorates. Tunisia . ~~ Decree relating to the free admission of olive-oil, 
olive-pomace oil and potatoes of Tunisian origin. {Journal officiel de la Itepu- 
blique fran$aise, February 9, 1923). 

Morocco. — Decree of the Grand Vizier instituting, for J923. a prize for 
the encouragement of planting, or grafting, olive-trees and carob-trees, and 
setting forth the conditions under which the prize is to be awarded. [Bulletin 
official du Maroc t January 30, 1923)- 

Coast of French Somaliland — Decree rendering applicable to the coast 
of French Somaliland the law of March 1, 1888 regulating fishing in the 
territorial waters. {Journal officiel de la Rdpublique fran^aise, February 17. 1923) 

Cameroon. 1) Decree fixing the duty on tobacco exported from Ca- 
meroon. ( Ibidem , February 4, 1923). 2) Decree organising and regulating 
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the testing of the kernels of the oil-palm before export from the territory. {Jour 
nal officiel du Canter oun March 1, 1923). 

Togo. — 1) Decree of January 20, 1923 instituting, in Togo, the control 
of all cotton intended for export. — 2) Circular of January 21, 1923 relating 
to the inspection of cotton intended for export. — 3) Decree dealing with 
the protection of the palm in Togo ; prohibiting the felling and export of timber 
trees for commercial and industrial purposes, and the carriage by rail of palm 
wine. ( Journal officiel du Togo, February i, 1923). 

Island of Reunion. — Orders relating to the prohibition of export. The 
orders of April 5, 1914 and of April 14, 1920 relating to the prohibition of the 
export, or re-export, of agricultural products are abrogated. The exportation 
of : Mascati peas, “ black peas ” (Mucuna spp.) and “ mimosa ” (used as a 
stock-feed) and the re-exportation of wheat flour and rice are still, however 
forbidden; ( Journal officiel de la Reunion, January 26, 1923). 

Madagascar. — The decree of March 8, 1923 approving of the agreement 
entered into between the Governor General of Madagascar and its dependencies 
and the Society for the Exploitation of Madagascar fibres, by virtue of which 
this Society has been granted the right to gather fibre plants on the different 
parts of the State property of the Colony. (. UAgronomie coloniale , No. 64, 
April 1923). 

Order obliging dealers to declare their stock of rice and enforcing the de- 
claration of all rice intended for export abroad. ( Journal officiel de Madagascar, 
March 17, 1923). 

Organisation of Locust Control in the Countries of Equatorial 
Africa, in 1922 . — In 1922, came into force the Convention drawn up in 
Rome on October 31, 1920, between French West Africa, Algeria, Egypt, 
Morocco, Tripolitania and Tunisia for the organisation of the international 
control of Acrididi (an. exception being however made as regards Egypt 
and Tripolitania). 

The decision come to as regards the opening of a preliminary enquiry 
respecting the migrations of the " sauterelles pelerines 1 ’ {Schistocerca tataric-a ), 
in the regions of Africa situated to the north of the equator has been carried 
out in these countries. 

The Governor of French West Africa has made a valuable contribution 
in the form of maps and doc um ents giving information respecting the succes- 
sive generations of the insects in these regions and showing the usual itinerary 
of the invaders. The necessary arrangements have been made and the organ- 
isation has now begun work. The swarms of locusts are reported, as soon 
as they are seen, the warning being given by telegram and by information 
forms ; in this manner, the migrations can be followed every day. 

The information collected in Algiers is regularly communicated to the 
States belonging to the Convention of the International Institute of Agricul- 
ture in Rome and maps of the dispersions of the swarms are drawn up and sent 
every month to the above States. 

The good results obtained by this agreement will cert ainl y show thems elves 
before long. ( Communication from the " Direction de V Agriculture, du Com- 
merce et de la Colonisation d'Algdrie ” at the International Institute of 
Agriculture). 
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Importation of Live Plants and of Market* garden Produce from 
France into England and Wales. — Under the Colorado Beetle Order, 
dated December 15, 1922, which came into force on February i, 1913, and was 
passed for the purpose of preventing the introduction of Leptinotarsa decern - 
Hneata Say, no live plants, or market-garden produce, from any French port 
may be imported into England, or Wales, without a special permit from an 
Agricultural Inspector, unless the said plants and produce be accompanied 
by a declaration from the grower, or cultivator, drawn up according to the form 
prescribed by the above-mentioned Order and stating that neither the live 
plants nor the market produce consigned have been grown in any of the following 
Departments of France : Gironde, Landes, Basses- Pyrenees, Hautes-Pyr&i^es 
Haute-Garonne, Ariege, Aude, Gers, Tam, Lot-et- Garonne, Tam-et-Garonne, 
Aveyron, Lot, Dordogne, Correze, Cantal, Puy-de-Dome, Creuse, Haute- 
Vienne, Charente, Charente-Inferieure, Indre, Vienne, Deux -Sevres, Vendee, 
Loire-Inferieure, Maine-et-Loire, Indre-et-Loire and L'ozbre. 

Law relating to the Export of Cattle into Great Britain. (De- 
cember 1922). — Under the terms of this law (except in cases specially 
mentioned), it is permitted to import into Great Britain, Canadian breeding- 
cattle without their treatment, or slaughter, according to the provisions of 
the first part of the third appendix of the law of 1894 dealing with stock diseases. 
This law is provided with an appendix for the regulation of the trade in im- 
ported cattle. {International Institute of Agriculture, Bureau of Legislation, 
Textes legislates de Vannee 1922, No. 30). 

Legislative Measures concerning Butter and Cheese in Canada. — 
From April i, 1923, all Canadian butter and cheese intended for export shall 
be classed according to its quality, further, every factory must put the number 
of the tub on each cheese, or box containing cheese, and the number of the 
chum on each case of butter. {La Gazette agricole du Canada, Vol. X, No. 2, 
p. 179. Ottawa, March-April, 1923). 

Law the for Encouragement of Agricultural and Rural Industries 
in Queensland (Australia). (August 15, 1923). — By means of this 
law, a Producers’ Association has been founded under the name of the " Queens- 
land Producers’ Association”, and with the powers, rights and obligations 
defined in the said law. {Textes Ugislatifs de 1‘annSe 1922, No. 31). 

Rabbit Nuisance Amendment Act. — Any person in possession of a 
license allowing him to destroy the rabbits on his property by means of traps 
is entitled to avail himself of this permission for a period of from 7 days to 
3 months from the date of issue of the said licence, after which the use of 
traps for taking rabbits is forbidden without a special written permit. {The 
New Zealand Journal 0/ Agriculture, Vol. XXV, No. 5. p- 315)- 

The New Zealand Dairy Industry Amendment Act of 1922. — This 
Act regulates the analysis of the milk fat to be used in the manufacture of 
milk-products and requires the managers of milk-product factories to register 
the amount of milk consigned by each producer and the yield of the said milk 
in cream, butter and cheese : a copy of the registration form must be given to 
every supplier of dairy produce. {Ibidem, p. 318). 

Law of the Republic of Haiti of December 1922, concerning 
Long Leases. — The Government is authorised to grant leases of State 
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land for periods ranging from 9 to 30 years. Such land can however, only 
be leased for undertakings that will materially contribute to the agricultural 
progress of the country. 

Measures for the Control of Plant Diseases in Italy. — By means 
of the ministerial decree of March 24. 1923, published in the Gazzetta Ufficiale 
of the following 28 April, the provisions of the Ministerial Decree of Septem- 
ber 28, 1919 may also be applied to the control of the vegetable and animal 
parasites of plants mentioned in Art. 8 of the Ministerial Decree dated Feb- 
ruary 21, 192X (cfr. International Institute of Agriculture, Monthly Bulletin 
of Agricultural Intelligence and Plant Diseases, Year X, (1919) Nos. 10-12, 
Art. 1260 ; Ibidem, Year XII (1921), No. 4, Art. 443). 

By means of another Ministerial Decree published in the above-named 
Gazzetta Ufficiale, the control of Ips typographic L- is compulsory in the cen- 
tres where this parasite has been observed. The rules and methods for its 
control will be prescribed by the " R.R. Osservatori regionali di Fitopatolo- 
gia ” in conjunction with the “ RR. Ispezioni forestall ”, The superintend- 
ence of the operations and the official control measures to be carried out, 
in cases of omission or delay, shall devolve upon the Staff of the Royal For- 
estry Inspection Service. 

By means of a Ministerial Decree under date of March 15, 1923 published 
in the Gazzetta ufficiale del Regno d' Italia (No. 116 of May 18, 1923} the black 
aphis of peach-tree roots (Anuraphis persicae Boyer var. niger Smith) (1) 
is included in the list of parasites of which the compulsory destruction can be 
ordered by the Ministry of Agriculture. 

Measures passed in Holland between April 14 and November 8, 
1922, introducing Amendments of the Law of 1918 dealing with Horse- 
Breeding. — These measures regulate the appointement of State Commis- 
sions for Passing Stallions, of Co mmi ssions for Inspecting Pedigree Books 
and of Provincial Stock-breeding Committees ; they also define the powers 
of the said Commissions and Committees, regulate the compilation by Breed 
Societies of a public pedigree -book and establish the prizes to be awarded 
to horse-breeders and the conditions under which they ate given. 

Law passed in Holland for the Amendment of the Law con- 
cerning Higher Agricultural and Veterinary Instruction. (December 
1922). — This law obliges all the Professors to reside in the Commune in 
which is situated the University where their lectures are given. 

Law passed in Holland for the Control of Contagious Diseases of 
Poultry. (December 1922). — Regulates the importation and transport 
of Poultry. 

Order passed in Holland on January 15, 16 and 17 and on 
March 12, 1923, deals with the Laws respecting accidents to agricultural 
and horticultural workers. 

Order of the Ministry of Agriculture of Holland under Date 
of February 15, 1923 concerning the qualities required in seed wheat. 

Portuguese Law of July 31, 1922 relating to Cereals. — Law 

No. 1294 1 ° which are appended regulations concerning the valuation and 


(1) See 1923, No. 156. (£d.) 
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importation of wheat, miltin g, etc. {Boletim da Associapdo central de agricul- 
tura portuguesa, Year XXIV, Vol. 24, No, 9, 1922). 

Experiment Stations and Agricultural Instruction . 

Agricultural Experiment Stations in Austria. — The work of these 
Stations is described in the Annual publication entitled Zeitschrift fur das 
Landwirtschaftliche V ersuchswesen in Deutsch-Qsterreich . The 1922 volume 
contains two articles, one written by O. Ritmar and giving an account of 
comparative manurial experiments made respectively with mineral phosph- 
ates and with " Reformphosphat ” which the author considers to be equal 
in value to superphosphate, and the other by WerneckAViiujngrain, who 
treats of selection from the ecological standpoint. 

School of Agricultural Mechanics at Mons (Belgium) — This school 
was founded in 1902 with the object of acquainting agriculturists with the 
most improved types of machines and teaching them how to handle, repair 
and keep them in order. This school was the first of the kind ever instituted 
either in Belgium, or elsewhere. In 1907, the School passed under the man- 
agement of the Province which fitted it up with large plants. On Novem- 
ber 4, 3920, the Provincial Council voted the credit necessary for opening a 
section for students learning to make agricultural machines. The work- 
ship of this new section, which has an entirely modem equipment, started 
normal work on December i, 1922, with a dozen students. The course of 
study and the apprenticeship last two and-a-half years. Pupil machine- 
drivers are not admitted under 16 years of age. They attend the courses 
and the repairs -workshop for 3 months and learn to drive and keep in order 
the machines by practical work in the open during the proper season. Par- 
ticulars of the course and the regulations can be obtained from the " Direc- 
tion de l’^cole de Mecanique agricole ”, 25 Boulevard des £ tats- Unis, Mons, 
Belgique. 

The Agricultural Station of Nyangwe, Belgian Congo, has been 
sold by order of the Crown to the “ Compagnie cotonniere congolaise In- 
cluded in the sale are: one estate of 1000 hectares, buildings, and live-stock. 
( Le Cultivateur beige, March io, 1923). 

Canton Christian College. — Among the many branches of work en- 
gaged in by this College for the advancement of agriculture is that of the 
introduction of improved plants. One of the most valuable recent consign- 
ments was sent from the United States in February 1922. The citrus-tree 
collection of the College, which had before consisted solely of native species, 
was then enriched by the Washington Navel, Selecta, and Satsuma varieties 
of orange and by the Little River Grapefruit. Various citrus hybrids were 
also introduced with the object of testing them according to the system de- 
vised by the Office of Crop Physiology and Breeding Investigations of the 
Foreign Seed and Plant Introduction of the U. S. Department of Agriculture. 
A large collection of peach, almond, apricots and plums has also been ac- 
quired, together with a smaller number of pears, 6 species of pomegranates, 
specimens of Carissa grandi flora , Macadamia termifolia, Acacia , Artocarpens 
Boehmezia, Cassia, Casuarina, Garcinia, etc. 
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Seckiutn edule a common kitchen-garden plant of tropical America, and 
especially of Porto-Rico, has been introduced from California. It succeeded 
for a short time, but then died in spite of the rains of July and August. The 
pecan appears to do well in the Kwantung region. The College is continuing 
its acclimatisation work on a large number of arborescent plants from Ca- 
lifornia, and on some specimens received from the Hawaii Agricultural Ex- 
periment Station. ( The Lingmam Agricultural Review, Canton Christian Col- 
lege, Vol, I, No. x, Canton, December, 1922). 

Seed Propagation Station at Zalla (Biscay, Spain). — The Zalla 
Station was founded in 1920. One quarter of its ground, viz., about 4 hec- 
tares is set apart for the improvement of agricultural plants, the rest being 
reserved for researches of local interest, such as the cultivation of various 
forage plants : Alexandrian clover, Hungarian moha { Setaria italica var. 
germanica), green Californian moha, early Caucasian moha, Etampes soy- 
bean, etc. Other plots are devoted to growing vines, including direct bear- 
ers, and to pasture. The following species cultivated in the district are 
being selected : wheat, maize, garden-beans, horse-beans, beets, potatoes, 
turnips and capsicums. The wheats studied come from ears gathered in the 
different zones of the Province, or from samples sent by the “ ayuntamientos" 
(municipalities) of the Basque district, or from wheat cultivated at the Station 
of Ea Moucloa (Madrid) or imported (having been supplied by Messrs. Vit- 
morin-Andrieux of Paris). To this work must be added 936 *' cengenarcas ” 
of pure lines. Messrs EguilEOR and Arzadum are respectively the " jefe " 
and " ayudante " of the “ Servicio agrciola ” which controls the work of this 
Station. ( Eslacion central de ensayos de semillas. La Moncloa, Madrid , Bo- 
letin trimestral. Year II, No. 7, pp. 9-11, Madrid, 1922). 

Popularisation of Agricultural Science in the United States. — 
The Ministry of Agriculture of the United States has published ( Circular 
No. 253 February 1923) statistical data of the funds at disposal for the fis- 
cal year 1922-23 for this propaganda work (Co-operative Extension Work) 
in which, during July 1922, 4387 persons were employed. In the 1922-23 
budget, 18 821 000 dollars were allocated for this purpose, of which 5 880 000 
dollars were furnished by the Federal Government (Smith-Eever Act) and 
the rest by the various States and local Public Bodies. 

Agricultural Experiment Station of Rhode Island State Col- 
lege, United States. — Bulletin No. 190 of this Station deals with the as- 
similation powers of certain cereals and their susceptibility to fertilisers. 
By assimilation is understood the capacity of the plant to abstract from the 
soil the substances necessary to its existence without recourse being had to 
fertilisers. The bulletin gives the results of 10 years’ experiments made 
in the field and in pots with the object of determining this capacity. 

Agricultural Experiment Station of the University of Mary- 
land. — Bulletin No. 249 of this Station contains a report of the Seed -con- 
trol laboratory for 1921 during which year 460 samples were tested. 

Agricultural Experiment Station of Wisconsin University Mad- 
ison, — Bulletin No. 346 of this Station, entitled Marketing by Co-opera- 
tive Sales Companies, treats of the co-operative sale of Wisconsin cheese 
by means of these Sale Companies. The cheese has been sold in this way 
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for 8 years by the Wisconsin Cheese Producers’ Federation. The success 
obtained warrants the foundation of similar Companies for the sale of butter, 
tobacco, livestock and other agricultural products. The bulletin explains 
the special advantages of Co-operative Sale Companies and suggests a scheme 
for their formation. 

• Texas Agricultural Experiment Station. — Bulletin No. 298 of this 
Station bears the title of, “ Commercial Fertilisers in 1921-1922 ”, and treats 
of the State control of these manures ; it also gives several tables of analyses 
of chemical fertilisers made in the various factories of Texas. Bulletin 300, 

“ Organic Constituents of the Soil ”, deals with the nitrogen and organic 
substances present ill soil. Bulletin No. 301 ,f Soils of Bell, Jefferson, Smith, 
Taylor and Well Countries ”, treats of the chemical composition, fertility 
and manurial requirements of the soils in these Provinces. Bulletin No. 302, 
“The Needs of the Soils of Brazos and Jefferson Counties for Sulphur”, 
discusses the sulphur content of these soils and the effect of sulphur manur- 
ing upon crops. 

Experiment Station for Citrus Growing at Riverside, Califor- 
nia. — - By means of pot cultures of barley, it has been proved that the pro- 
ductive power of a soil is not the same in the case of barley and of citrus- 
trees. The amount of nitrogen previously applied is no exact criterion of 
the capacity of a soil for barley production. In the soil used, phosphatic 
and potassic fertilisers had no effect upon either the barley, or the citrus crop. 
(The Botanical Gazette, Vol. 75, No. i, p. 95, Chicago, 1923). 

Soil Bacteriology at the Pasteur Institute in Paris. — A Section 
for soil bacteriology has been instituted at the Pasteur Institute in Paris 
and is entrusted to S. Winogradsky, formerly Director of the Institute of 
Experimental Medicine, in Petrograd. 

Instruction in the Trade of Cooper in France. — At Auxerre, a 
school has been opened for coopers. The course begins in October and lasts 
15 months. Students are not admitted under the age of 14. The course en- 
tails 48 hours of work weekly, 40 in the workshops and 8 devoted to general 
oral teaching. The casks made will be sold and the returns, after deduction 
of the cost of materials, will be divided into 3 parts giving respectively to 
the student, the teacher and the reserve fund. 

Agricultural Services and Experiment in French West Africa. — 
In the course of his report on the economic conditions of French West 
Africa, the Governor-General of the Colony described to the Council the ex- 
periments that had been made in the Niger Valley with a view to cotton- 
production. The cotton-growing company installed at Dire has obtained en- 
couraging results on irrigated land and has been granted a concession of 2000 hec- 
tares. Other companies propose cultivating cotton without the help of ir- 
rigation. " The Association Cotonntere ” is trying to get the natives to grow 
cotton on their land and promises its support and advice to all willing to make 
the attempt ; this method has been adopted by the English with conspicuous 
success, on the Gold Coast, in the case of cacao production. In accordance 
with the provisions of the decree of August 16, 1922, the Government of French 
West Africa has founded several Experiment Stations of which those devoted 
to cotton-growing, the cultivation of the ground-nut and the oil-palm have 
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already begun useful work. {Bulletin agricole de V Alggrie-Tunisie-Maroc, Se- 
ries 2, Year 29, No. 3, Algiers, 1923). 

Agricultural Work in Dahomey, French West Africa. — The stud- 
ies made in Dahomey have shown that a very large number of crops can 
be cultivated there. Many were already being grown with success viz., the 
oil-palm cocopalm, maize, cotton, tobacco, karite [Butyrospermurn Park), 
kapok, indigo, manioc, yam, spp., rice, millet etc., while others have been im- 
ported with excellent results by the Agricultural Service. The latter plants 
include : indiarubber, cacao and coffee trees, kola, castor-oil, sisal, zapupe, 
filao [Casuarina), teak, Cedrela odor at a, and various fruit and forest trees, 
The Stations of the Agricultural Service are fairly numerous in Dahomey, but 
have hitherto had only the character of Trial Stations. Henceforward they 
specialise in one of the most important crops. — 1) Station for the coco-palm. 
The most suitable area for the coco-palm is the strip of land along the coast 
which ought soon to be thickly planted with this valuable tree. The work of 
this Station is the formation of large nurseries of selected oil-palms. — 2) Maize 
Station. Maize is grown throughout the Colony but is most cultivated in 
the districts of Allada, Saket£ and Pobe. The Sak^t^ Station will be chosen 
as the centre for the study of maize. Some years, as much as 30 000 tons 
of this cereal have been exported from Dahomey, but this amount cannot be 
maintained, because the grain, although sound when on the plant, spoils very 
quickly. The object of the Station will not be so much to intensify maize 
cultivation, as to improve it and discover practical means of keeping the grain 
in good condition. It will also try and devise a mechanical shelling method. 
— 3) Cacao and Coffee Station. Both cacao and coffee have yielded excellent 
results, especially in the Allada and Mono districts. The Niaouli Station, 
which is th largest in Dahomey, will in future confine its attention to these 
two crops and will make extensive nurseries. — ■ 4) Cotton Station. Cotton is 
grown in Middle and Upper Dahomey. Two Stations are to be established 
for this valuable crop, one at Abomey and the other at Savalon. The local 
varieties with hairy seeds have been improved by the introduction of other 
varieties with smooth seeds and fairly long lint. The chief work of the Sta- 
tion consists in choosing smooth seeds for distribution to cotton-growers at 
the sowing season. — 5) Tobacco Station. Tobacco is cultivated in the whole 
of Upper Dahomey the climate and soil of which are most suited to this plant. 
The Tobacco Station will be at Patakou and will occupy itself with the tech- 
nique of tobacco cultivation. (L* Agronomic coloniale, Year 8, No. 61, pp. 24- 
27. Paris, 1923}. 

Station for the Selection of Oil Palms in Togo. — Owing to the 
agrological conditions of Dower Togo, the district of Tabligo-bo is the only part 
where a Station for the Selection of Oil Palms could be established. Here, 
on the basis of the small experimental Government plantation dating from 
the time of the German occupation, it will be possible to make a plantation 
of selected Elaeis trees supplied by the Dahomey Experiment Station, for 
with proper protection the young palms will do well. It seems only necessary 
to make one model plantation which is systematically managed. The lab- 
oratory will have to be started later, when the Station begins secondary 
selection and the regular distribution of selected trees to the planters. The 
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difficulties caused by the isolation and remote situation of Tabligo-bo will 
$oon be removed when the railway is made, the only difficulty then remaining 
will be the water supply. The locality offers the advantages of a suitable cli 
mate and soil, natives used to growing oil-palms (although without direction), 
and the immediate proximity of a vast region to be gradually planted with 
oil-palms. (Bulletin des matures grasses de Vlnstilut colonial de Marseilles, 
No. i, 1923)- 

Farm-Schools at Guelnia, Algeria. — A farm school attached to the 
Guelma Experiment Station will be inaugurated in November 1923, the man- 
agement will be placed under the control of the General Government, It 
will take native pupils chosen as far as possible from among the sons of agri- 
cultural proprietors. The aim of the school is to give a sound, professional, 
agricultural education especially adapted to the crops and stock-breeding 
of the area in which it is situated. 

The Foundation of a School of Applied Science at Hanoi, Indo- 
China. — An Order of the Governor-General has added to the Higher Schools 
forming the University of Indo-China, a new school of Applied Science. The 
task of this new school is to train experts for the Public Administrations of 
the Colony and for private chemical, electrical, or mining industries. There 
are 5 sections : Public Works — Industrial Chemistry — Electricity — Min- 
ing — and a higher course of Topography and Agricultural Valuation. (An- 
nates de VJnstitut colonial de Bordeaux, p. 27, 1923). 

The Development of Genetics Applied to Agriculture in Indo- 
China. — The necessity of improving the agricultural plants, and especially 
rice, in Indo-China was felt in the beginning of the French occupation. The 
many attempts which had begun as early as 1870, yielded scanty results, 
because genetics, as a science applied to agriculture had as yet no fixed prin- 
ciples and technique. 

In 1913, the Governor of Indo-China decided to found a laboratory for 
rice selection at Saigon ; tliis laboratory now forms part of the Service of 
Genetics treated for the purpose of extending in all the countries and 
to all the crops of Indo-China the work hitherto confined to rice in 
Cochin-China. 

As regards rice, the first thing to be done is to determine and study the 
varieties supplying the best products for export and industry, without how- 
ever neglecting the varieties intended for local consumption which often 
differ greatly from the other types. The amount of rice consumed locally 
is certainly not less than three million tons, the quantity exported being scar- 
cely half as much. 

A list of the varieties of rice capable of yielding good products must be 
compiled with due regard to agricultural conditions, the soil and climate being 
taken into account, since these factors greatly influence the productivity of 
the rice plant. In the laboratory of Saigon, 3000 individuals have so far been 
thoroughly examined and their germinative powder as affected by the control- 
ling factors is now being studied with the object of discovering any possible 
morphological, or physiological, correlations that may assist in the work of 
selection, etc. 

Over 150 varieties have been introduced (from Japan, China, India, 



8oo 


CURRENT NOTICES 


Madagascar, Persia, Argentina etc.), in order to determine which of them 
can be acclimatised and used for further crossing. 

The work: of the central laboratory in completed by the Seed Garden 
(" Jardin de Semences") of Phu-my, and by the Cantho Rice-Growing Sta- 
tion with its four increase plots. This Station is already well-known to the 
rice-growers of the Far East. It now distributes at market prices the seed 
of the selected varieties, Hueki and Kamay. The amount of rice annually 
sold, which is only 1 / 4 or 1 / 5 the quantity required, already reached 60 tons, 
sufficient to sow 2500 hectares and produce a crop of about 600 tons. 

The products of the first generation are sold separately for seed and find 
increasing favour among the agriculturists. The exporting firms value se- 
lected rice and offer a higher price for consignments accompanied by the form 
vouching for its authenticity given by the Service of Genetics. 

The work of rice -selection has recently been extended to Tonkin, and 
is carried on at the Agricultural Sections of Tuyen Quang and Phu-Tho. (La 
Vie technique et industrielle, pp. 17-19, Paris, 1923). 

Seed Control in England in 1921-22. — The annual report of the 
Official Seed Testing Station for the year 1921-22 has been published recent- 
ly by the National Institute of Agricultural Botany in its technical report 
for 1922. The above-mentioned report may be summarised as follows: The 
number of seed samples tested was 23 822, viz., about 2000 more than in 
any preceding year. In March 1922, 5185 samples were examined. The 
number of agriculturists making use of the Station was 35 % more than in 
the preceding year. There was a great increase in the number of cereal and 
red clover samples submitted and a decrease in the leguminous samples sent, 
while the numbers of samples of other species had not greatly changed. As 
was to be expected after tlic very dry summer of 1921, the quality of locally 
grown seeds was better than usual. 

Cereals : The germinating power of barley and wheat will much exceed 
the average for previous years, while that of oats and rye is about the same 
as the average for previous years. A large increase was noticed in the num- 
ber of wheat samples infected with rust or darnel, while the rye was less in- 
fected than usual by ergot. 

Roots and Kitchen-Garden Plants. — As a rule, the germinating power of 
the seeds was slightly above the average, but the quality of the seed samples 
of parsnips, carrots and onions was not as high as could be desired. The 
quality of the mangels and sugar beets was good. 

Forage Leguminosae. — The average germinating capacity of English 
red clover seed was 83.6 % as against 76.3 % in preceding years. The pu- 
rity of the seed was greater. English white clover showed similar improve- 
ment, but to a lesser extent. The quality of the lupins was improved. The 
Czecho-Slovakian clover seeds that contained many impurities the two pre- 
vious years, were much superior last year. The percentage of dodder 
present in all the forage leguminosae was a little higher than in the year before. 

Forage Gramineae . — It is somewhat difficult to compare the 1922 
data for purity and germinating capacity with those of the preceding years, 
because the method of analysis has been entirely changed. The adoption of 
the system used on the European Continent has resulted in lower figures being 
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obtained for purity and higher ones for germination. It seems however, 
that the seeds of the rye-grasses were below the average, while those of the 
phleum and Meadow Fescue seeds were up to the average. {The Journal 
of the Ministry of Agriculture , Vol. XXX, No. i. London, 1923). 

The West Indian (Trinidad) Agricultural College. — This was 
opened in October 16, 1922, and at the end of the first year, the progress made 
gave promise of its future success. In the next academic year, a 3 year course 
of tropical agriculture will be began ; specially favourable terms will be made 
to students of other Universities, or Higher Schools, wishing to attend this 
course with a view to extending their knowledge of tropical agriculture, or 
to carry out experimental research under tropical conditions. The organisa- 
tion of the technological sugar course is not yet completed, but a model 
sugar factory will soon be equipped. { Nature . No. 2802, 1923). 

Cotton Research and Teaching Institute in the Transvaal. — 
The Transvaal University proposes to found an Institute for cotton research 
to work in collaboration with the Department of Agriculture, Tobacco and 
Cotton Division. Amongst other questions studied there wall be the control 
of the plant and animal parasites of cotton, the formation of standards, the 
length and tenacity of the lint, the spinning quality of South African Cotton, 
and the general development of the cotton industry. {Journal of the Depart- 
ment of Agriculture, Union of South Africa, Vol. VI, No. 2, 1923). 

Royal Experiment Station at Reggio Calabria for the Industries 
of Citrus Essential Oils and Derivatives. — This Station was founded 
by Decree No. 213 of the Lord Lieutenant under date of June 1918, and has 
recently started work. Its chief objects are to : carry out analyses and ex- 
periments at the request of the public and of the public Administrations ; 
study questions concerning the production of citrus essential oils and deriv- 
tives ; conduct experiments and promote the cultivation of plants for the 
perfume, unguent, soap and other industries, study the local flora in order 
to obtain perfume plants ; acclimatise, cross and select perfume plants. The 
Station has begun preparing and studying the essential oils of citrus-trees, 
basil. Origanum , Artemisia aborescens, etc. [Atti del R. Istiiuto d'lncoraggia - 
mento di Napoli, Series VI, Vol. LXXXTII, Part I, pp. 59-65. Naples, 1922). 

Re-organisation of Cheese-Making Research and Instruction in 
Italy and Abroad, — About 40 million hectolitres of milk are produced 
annually in Italy, at least half being absorbed by the dairy industries, while 
the rest is consumed in its natural condition. There are over 6000 cheese 
factories in the country ; these are situated cliiefly in Lombardy, Emilia, Pied- 
mont, and Veneto. Less than 1200 of the factories are run on co-operative 
lines, and about 80 % do not work up more than 10 quintals of milk per day. 
The annual output of dairy products is about 2 million quintals of cheese 
and 250 000 quintals of butter. 

The existing scientific and teaching institutes devoted to the dairy in- 
dustry are : 1) The Experimental Cheese-Making Institute at Lodi (its function 
is chiefly didactic) ; 2) The Royal Stock-breeding and Cheese-making School 
of Reggio Emilia ; 3) the Cheese-making Section attached to the School of 
Practical Agriculture at Brescia. Cheese -making courses are also held by 
the Travelling Agricultural Schools of : Udine (in the Dairy-School at Piano 
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d'Arta), Sondrio, Bergamo and Milan ; a section for practical instruction in 
cheese-making has been opened at the Agricultural School of San Michele, 
in Trentino, and short courses in cheese-making are held at intervals in several 
Agricultural Schools, especially in that of Sassari. 

The chief foreign institutes for research and instruction in cheese-mak- 
ing are: 

Switzerland : i) Agricultural Experiment Institute of Liebefeld, near 
Berne, founded in 1901 and divided into the following sections: a) Insti- 
tute of Agricultural Chemistry ; b) Experimental Cheese -making Station with 
dairy attached ; c) Bacteriological Laboratory ; d) Cantonal School at Rtitti 
(Bertiische Molkereischule) , which also acts as an Experiment Station espe- 
cially in technical matters ; 3) Dairy School annexed to the Friburg Institute 
of Agriculture ; 4} Cheese -Making School at Moudon. 

France. — As a rule, cheese -making is taught in the Higher and Second- 
ary Agricultural Schools where courses of 18 to 20 theoretical lessons in 
dairying are held. At the Rennes National School of Agriculture, a sup- 
plementary theoretical-practical dairy course lasting one year is held. The 
dairy schools of highest standing in France are those of Poligny and Maini- 
rolle. The practical schools of agriculture and dairying give elementary 
instruction in the second and last year of their course. The Dairy Station 
of Surgeres (Charente-Inferieure) is chiefly engaged in research on butter. 

Germany. — In 1922, this country had 16 scientific dairy institutes count- 
ing the properly so-called Dairy Stations (" Milchwirtschaftliche Institute’'), 
and the Experimental Cheese -Making Sections attached to Agricultural Sta- 
tions. The Cheese-Making Schools were 23 in number, some of them being 
attached to Experimental Cheese-Making Stations, or Agricultural Schools. 
According to the amount of instruction given they are divided into Higher 
Schools with a two years course, and Lower Schools with a six-months course. 

Sweden. — 1) Dairy Institute attached to the Higher Institute of Agri- 
culture at Alnarp ; where a higher and a lower course are held ; 2) Dairy Ex- 
periment Station at Hamra, instituted by the Separator Company ; 3) Nu- 
merous practical Dairy Schools belonging to private cheese-factories. 

Hungary : 1) Higher Dairy School at Sawar ; 2) 5 practical dairy schools 
for male and female students to be trained as fore -men and fore-women. 

Argentina. — The largest institute where cheese making is taught is the 
National School of Dairying and Pasture-Cultivation (“ Escuela Nacional de 
Lecheria y Praticultura ”) of Bell Ville, near Cordova, which is divided into 
three sections, for dairying, stock-breeding and forage-growing respectively. 

The following are the chief suggestions made by the author : The crea- 
tion of : 1) an Office at the Ministry of Agriculture for the general coordi- 
nation of the Cheese-making industry ; 2) A Technical College of National 
Cheese-making composed of the technical experts in the country. This Col- 
lege should meet at the Ministry of Agriculture and draw up an annual 
programme for the dairy industry, based on the recommendations made by 
Experiment Stations, Cheese-making Schools, Dairy Schools, Cheese-making 
and Commercial Organisations). The statistical, technical, professional, ex- 
perimental, commercial and legislative sides of the question must all be taken 
into account, and the work done in the country amiually noted and estimat- 
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ed with a view to making known the most tangible and immediately prac- 
tical and economic results and also to obtaining a basis upon which to formulate 
regulations to be incorporated into new programmes aiming at a further ex- 
tension of the existing work. 

The executive organs of these programmes must be the Experiment Insti- 
tutes, the fixed cheese-making schools, the travelling cheese-making schools, 
the commercial organisations and public bodies engaged in drawing up the 
cheese industry statistics and in recording the progress which is gradually 
being made in this important branch of agricultural work. 

3) Institute for Research and Higher Instruction in cheese -making. 

4) Fixed cheese-making Schools, 

5) Travelling Cheese-making Schools. [G. Fascktti, Riorgunizza/Jone 
della sperimentazione e deU’insegnameuto del caseificio in Italia, Amutli delVf- 
siituto sperimenUile di caseificio di Lodi, Vol. I, Nos. 5-6, p 151. Lodi, 19 22). 

Experiment Laboratory of Phytopathology in Turin. - Under the 
Royal Decree of April 26, 1923, No. 1024. the Autonomous Phytopathologieal 
Observatory of Turin — - established by Royal Decree of May 4, 1914, 
No. 425 — takes the title of Experimental Laboratory of Phytopathology, 
and assumes the functions of Regional Phytopathologieal Observatory which 
were previously exercised by the Autonomous Phytopathologieal Observatory 
of Turin. 

Report of the Experiment Station for the Cultivation of Java Tea 
(West Indies), for the Year 1922. — 1922 was a year of much economic 
difficulty which increased the work of the Station. Owing to the desire of re- 
ducing labour, most of the plantations were less carefully tended, with the 
result that the plants were more attacked by animal parasites and by disease, 
although in other cases, an attempt was made to face the crisis by improving 
the quality of the product. Whichever plan was adopted, frequent recourse was 
had to the advice of the Station, 2600 requests for consultations being received 
in 1922, as against 1200 to 1300 in the preceding years. In spite of the crisis, 
the number of members contributing to the up-keep of the Station has fallen 
off but very little. 

An attempt was made in rqz 2 to amalgamate the Tea Experiment Station 
with the Indiarubber Station of West Java, this amalgamation will probably 
be definitely effected in 1923. The report states that 84 plantations were 
inspected in 1922. 

Diseases. — As a rule, the tea had suffered from " red rust ” and the 
attacks of Helopeliis . Owing to the drought, injury was also done by Brevi- 
palpus, Tarsonemits, Phytopits and Tetmnychus, especially in the east and cen- 
tral parts of the island. Serious damage caused by red spider {Tetranychus 
bioculctius) was noted for the firslt ime in one plantation. This parasite, which 
is much dreaded in British India, has been successfully controlled by various 
insecticides, those with a sulphur base being specially effective. 

Some plantations have suffered from the attacks of larvae: A n dr (tea 
hi punctata in Java and A. apodecia in Sumatra. The presence of a geonielrid 
[fhormia), whose parasite is unknown, has been recorded for the first time. 

An Acanthopsyche habitually parasitic on Albizzia has caused great injury 
in Sumatra both to its accustomed host and to the tea-plant. The attacks 
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of Phy torus, Microserica, and Helopeltis have been successfully controlled in 
the above island. The following root diseases have been reported from some 
plantations : Armillaria (which disappears in 6-8 years), Rosellinia, Fames and 
Daria (controlled by surrounding the infected areas with deep trenches and lim- 
ing the soil of the plantation). 

Green Manuring. — The economic trouble has helped to convince many 
planters of the use of green manure. A large number of tests were made with 
leguminosae in 1922. 

Tea-seed is only controlled to a limited extent in Java. 

Experiment Ground. — The Government has promised the Station 120 
hectares of land, which will be placed at its disposal in 1923. At Tynjiroean, 
the Station possesses sufficient ground for 20 tea-gardens for the production of 
selected seed ; half this land has already been cleared. 

Chemical work. — * In 1922, 1600 soil samples and 1000 samples of tea 
were analysed. 

Botanical work. — Tu 192 2, the first microscopic preparations of tea- 
leaves were made. The study of the root system of the tea-plant {concerning 
which all data were practically wanting) has also been begun. 

Selection Work (1). 

The report also contains some further entomological observations and pro- 
mises that special publications on this subject will be forthcoming. 

The correlation between the production of some plantations and meteoro- 
logical factors is shown by two diagrams and several tables. ( Mededeelingen 
van hel Proef station voor The. Verslag over het jaar, 1922, No. BXXXIII, — 
Batavia, 1923). 

Forage Plants Introduced into the Republic of Dominica. — The 
" Hstacidn agronomica ” of Haina has introduced and acclimatised the following 
forage plants of which it has already begun to distribute small quantities of 
seed to agriculturists : " yerba elefante ” ( Penniselum purpareum), and “ cana 
japonesa ”, or " cana Uba " {Saccharum japonicum), heavy yielders for cut- 
ting — - “yerba Natal” ( Tricholaena rosea) and “yerba Rhodes” {Chi oris 
Gaya no ) pasture plants — Kaffir com ” (a variety of sorghum) cow pea [Vignu 
Catjang ) for poultry feeds. The first four are distinguished by their drought 
resistance. ( Secretariat de E. de Agricultura e Inmigracion, Repuhlica Domini- 
cana, Revista de Agricultura , Year XVII, No. 1, p 45, San Domingo, 1922). 

Swiss Forestry Station. — I11 Vol. XII (1922) of the Milieilungen dev 
Schweizerischeu Centralanstnlt fur das forstlicke Versuchswesen, Dr. IS. I3 nGF,KR 
publishes an article dealing with the physical properties of arable and woodland 
soils. The first part describes the practical methods adopted in research 011 
the physical properties of soil (determination of the solid volume, of the volume 
of water, the volumo of air and of permeability). 

Congresses and Conferences. 

The Recommdations of the XI International Congress. — O11 

May 28 last, the Congrds international d’ Agriculture, which had been attended 

(:) This subject, on accauat of its great importance, will shortly be treated iu 
detail in a following number. 
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by the delegates of many States, terminated its work at Paris. At its clos- 
ing Session, the International Agricultural Commission was complete, the re- 
presentatives of two new States, Poland and Czecho slovakia being also in- 
cluded. 

Then follow, expressed in brief terms, the resolutions passed and the re- 
commendations made by the Congress with a notice to the effect that those 
recommendations, which specially refer to general questions of agricultural 
economy, are give in extenso in the Rivista Internationale delle Istiiuzioni Eca- 
nomiche e Sociali, Year I, No. 3. 

I Section : Agriculture. — 1) The Legislative protect ion of new plants, 

which are to be regarded as patented products, exact and severe regulations 
to be passed to prevent the fraudulent sale of new varieties of seed -wheats and 
to control the names under which they are sold. — 2) The Constitution of an 
International Association of Plant Selectionists supported by the various Govern- 
ments and connected with similar national Associations. — - 3) The Co-ordination 
of Studies of Cereal Rusts, it being suggested that for the present, Hayes and 
ST ak man’s scale should be adopted for determining rust resistance. — 4) Pro- 
tective Measures Against Degeneration in Potatoes based on system atically con- 
ducted studies, the encouragement and popularisation of seed tubers election, 
the selection being controlled and guaranteed by a certificate of authenticity, 
the immunity of the seed potatoes from the serious parasites, Dorypkora and 
Synchytrium being especially vouched for by a certificate of the country of orig- 
in, . 5) The widest employment of agricultural machines favoured by the 

Governments and Associations and the organisation of oraciical instruction for 
rural mechanics. 

II Section: Influence of Agriculture upon International Relations. — 
1) Development of international relations between Agricultural Associations 
with the object of peace propaganda (See, Riv. Int. delle Istiiuzioni Econo- 
miche e Sociali mentioned above). — 2) International Institute of Agriculture . 
Recognising the services already rendered by this Institute, the Governments 
ought to study the means by which its efficiency can be increased, in order 
that agriculturists may ill their turn derive the fullest benefit from its work. — 
3) Unification of the methods of customs control on the basis of the conclusions 
announced by the International Conference held at Paris in 1910. — - 4) Regu- 
lation of the trade in commercial products (See, Riv. Ini. delle Istiiuzioni Economi- 
che e Sociali already mentioned). 

III Section: Rural Economy. — For most of the recommendations 
made respecting this section, and in particular for: 1) The material and moral 
improvement of rural workers ; 2) Agricultural Associations ; 3) The System of 
Land Transfer in various countries and the means of reducing its cost. ; 4) Agri- 
cultural profits and fiscal burdens on agriculture ; 5) Financial independence of pro- 
fessional agricultural organisations ; 6 ) Agricultual Politics', 7) Improvement of 
the social conditions of agricultural workers, See Riv. Int. delle I slit. Econ. e Soc. 
mentioned above. As regards agricultural book-keeping, it was suggested 
that the elementary knowledge of this subject should be imparted in rural dis- 
tricts both by means of instruction in the schools and text books in the subject, 
and that co-operative societies should institute special book-keeping offices 
for the assistance of all agriculturists and especially of the poorest , special 
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instruction being provided for training administrators, directors, and book- 
keepers for the various agricultural associations. It was also suggested that 
similar methods of analysing agricultural management should be adopted in 
all countries, in order to facilitate international exchange of views. 

One of the suggestions made by Section III, Sub-section of Agricultural 
Instruction (See Riv. Intern, d. Econ. e Soc.) was that the primary schools should 
have specialised teachers and that the theoretical instruction should be 
supplemented by practical demonstrations in the gardens annexed to the 
school, in the fields and neighbouring farms. At the same time, the 
professional career of the teachers who devote their time to imparting 
agricultural knowledge must be considered, either by promoting them on 
the spot, or giving them certain increments to their salaries, or scholarships 
for their children, so that they may provide their family with as good an 
education as if they lived in the town As regards trade schools , the develop- 
ment is recommended of winter schools, schools of domestic economy, conti- 
nuation schools, apprenticeship instruction, correspondence classes, regimental 
schools, etc. 

IV Section: Cattle Economics. — i) Institutions for the control of the 
yield and feeding of milch cows would afford a means of developing and selecting 
dairy stock. The Congress not only recommends an extensive propaganda in 
order to extend the cultivation of forage crops, but also urges the institution 
and development of co-operative dairies, the formation of syndicates for the 
common purchase of breeding stock, and the wholesale purchase of stock- 
feeds, fertilisers etc. ; the development of good cheese-making schools ; the or- 
ganisation of rapid means of transporting milk and its derivates ; the adoption 
in the different countries of uniform measures for controlling milk and butter 
production (sample-taking, weighing, certificates) ; the practical and scientific 
instruction of expert milk controllers — 2) The Congress urges the necessity 
of the different countries to adopt the same rules for judging breeding-stock 
(these rules being in accordance with the principles directing scientific breeding) 
and the regulations for the registration of stock in pedigree books. The lat- 
ter, for instance, should be closed, and after they are closed, 110 animals should 
be registered unless they are the offspring of parents already on the register, 
in which case, as a rule, a confirming test is also to be required. — 3) the adop- 
tion in the various States of health certificates and of certificates of origin, 
like those granted in Holland, was also recommended. — -4) The formation of 
a Permanent International Breeding Office to deal with matters relating to the 
improvement and economics of live-stock was proposed. — 5) The unification 
of breeding methods was recommended. — 6) Also a detailed book-keeping system 
supplying exact data respecting mechanical traction, and finally — 7) the Con- 
gress recommended that the study of foot-and-mouth disease should be carried 
out in all the different States. 

V Section : Vine-growing . - It is recommended that : 1) the Countries 

which signed the Treaty of Versailles should proceed to the unification of 
the laws made for the purpose of protecting the declaration of origin of wines by 
extending the Convention of Madrid and organising a Committee of the Latin 
Union to consider the international measures to be taken for the purpose of 
insuring the genuineness of the said products — 2) the methods of chemical 
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analysis should be unified in accordance with the Paris Convention, October 
16, 19 02 — 3 ) the attention of the various Governments should be drawn to the 
exaggerated measures of the Prohibition campaign — 4) in spite of the progress 
attained in crossing vines, in order to avoid the economic consequences of over- 
production, no undue extension of vine cultivation should be attempted. In 
no case, should hybrid bearers be used in districts producing fine wines. 

VI SECTION: Sylviculture. — The Governments should : i) encourage the 
intensification and improvement of forest-tree cultivation by means of pecuniary 

assistance and other support both of a material and moral character. 

2) Combine to coordinate forestry studies of a strictly technical nature. — 3) Develop 
measures of protection and insurance against forest fires. 

VII Section: Agriculture in Tropical Countries. - 1) the Development of 
Colonial Agricultural Products by means of close collaboration between the Ad- 
ministrations of the colonies and individual traders, and by extending the tech- 
nical knowledge of the natives engaged in various branches of agricultural 
work. — 2) Economic development of stock-breeding and the control of epizootic 
diseases. — 3), 4) and 5) Financial problems of (he Colony, the feeding, medical 
assistance and recruiting of colonial workers (See, Riv. hit. d. Istitut. licon. Soc. 
above mentioned). — 0) It is recommended for the protection of tropical 
crops that regulations should be passed in all the Colonies, in accordance with 
the final resolution of the International Conference at Rome, of March 4, 1914, 
and suitable offices established in the several Colonies. — 7) In order to extend 
the use of improved methods in growing Colonial crops , it is recommended that 
scientific institutes and museums should be founded, and assistance given to 
scientists desirous of studying colonial agriculture. — 8) It is finally recommend- 
ed that engines running normally on motor fuel should be studied, in order to 
extend the use of Agricultural tractors. 

International Conference for the Study of Means of Controlling 
the Olive Fly (“ mosca delle olive ”) Madrid, June 18 - 21 , 1923 . — This 
Conference, which was announced in No. 1 , of the present Review, (see p. 257) 
had been convoked on the initiative of the Spanish Government as a result 
of a decision made by the International Institute of Agriculture in Rome, and 
was held in Madrid in the building of the “ Ministerio dc Fomento ” from 
June 18-21, 1923, being attended by the representatives of France, Greece, 
Italy, Peru, Portugal and Spain. 

The Conference passed the following resolutions : 

1) That it is advisable to create compulsory associations amongst 
olive-growers for the defence of their property against the Olive-flv {Dacus 
oleae). 

2) That it is necessary to continue the experiments connected with the 
artificial control of the olive-fly. These experiments should be continued for 
3 or 4 years in the same place and under the same conditions in order to compare 
the results and decide as to the effectiveness of the remedies. 

3) That since both spraying with toxic and sugary substances, and the 
use of locally-set poisoned baits have been considered effective in various coun- 
tries, the Conference is of opinion that both these methods should be studied, 
without however excluding any other remedies which each State may consider 
to be effective in the control of the pest. 
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4) In so far as the laws controlling the use of arsenates in agriculture 
permit (for these differ in each State), the Conference is of opinion that it 
is advisable to begin new experiments based on the use of arsenical compounds 
other than the soluble arsenates hitherto employed, and recommends especially 
lead arsenate and other products toxic to the olive-fly. 

5) The Conference expresses the hope that the International Institute 
of Agriculture in Rome will cause the question of patents to be studied, so that 
the maximum liberty may be granted to the olive-growers in the use of arti- 
ficial means of destroying the olive-fly. 

6} The Conference is of opinion that the results of all the experiments, 
together with the details respecting the application of the remedies in different 
countries should be laid before the International Institute of Agriculture, in 
Rome, in the first half of October in each year. The Institute should conunu 
nicate the said results to the interested countries without any loss of time. 

7) The Conference considers that it will be necessary to discover 
whether the methods hitherto employed, and which are recognised as destruct- 
ive to the olive fly, may not also prove injurious to the olive-tree owing to 
the possible development of funiagine and the destruction of useful insect 
parasites of the olive-fly which like the latter, live on sugary substances. 

8) That all olive-growing countries should appoint experts to study, 
according to a common plan, the life-history of the olive-fly and its parasites, 
with special reference to the environmental conditions. The creation of 
insectarii with experiment fields is especially to be recommended for this 
purpose. 

9) The Conference expresses the hope that the Governments of European 
olive-growing countries will urge those of North Africa, India, South Africa 
and West Africa to make and exhaustive study of the olive-fly and its para- 
sites in their several regions. 

10) An ctidopliagus parasite (Opius concolor) of the olive-fly having 
been met with in North Africa, the Conference is of opinion that a common 
effort should be made to acclimatise this parasite in Europe. 

1 1) Given the existence of endophagous and ectophagous parasites 
of the olive-fly in West Africa, a country with a climate resembling that of 
South Europe, the Conference advocates a united effort being made to introduce 
these parasites into Europe. 

12) The Conference expresses the hope that a permanent International 
Commission of experts will be appointed with a view 7 to studying the various 
questions concerning the olive-fly. This Commission should meet at least 
once a year. The first meeting should be held at the International Institute 
of Agriculture in Rome. The place of the following meeting shall each time 
be fixed at the meeting. 

13) The Conference recommends the various Governments to found 
in the manner they think most suitable “ Olive Banks ” of which the funds 
will chiefly be used to control the olive-fly. 

14) The Conference hopes that the various States will agree to unify 
the national legislation with the object of facilitating the purchase and employ- 
ment of the substances required for the control of the olive-fly, a pest to man 
and animals. 
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15) The Conference hopes that the Fiscal Authorities will reduce the 
taxes on substances intended for olive-fly control. 

16) The Conference considers it necessary to extend judicious protection 
to many birds which render service in destroying insects, especially those 
into the olive-tree. 

International Wine Conference. — On June 1923, was held at 
the French Ministry of Agriculture, an international conference of wine-pro- 
ducing countries for the study of the following questions : propaganda, uni- 
fication of the regulations adopted in vine-growing countries for the repression 
of fraud and the protection of declarations of origin — the creation of an inter- 
national wine office for the application and co ordination, in every State, of 
questions of international control. 

Pomological Congresses in France. — 1) Congress of the " Societe pj- 
mologique de France ", Strasburg, September 7-8, 1923, inaugurated under 
the auspices of the “ Association Centrale des Arbor ieullcurs d’ Alsace et de 
Lorraine ", and of different horticultural societies milted for the purpose. Ques- 
tions treated of : 1) The object and organisation of experiment orchards ; 
2) Partial soil sterilisation in fruit-culture ; 3) Hffect of climate upon the inten- 
sive cultivation of table fruit ; 4) The best treatment of trees in intensive fruit- 
growing ; 5) Causes determining tree-fertility and fine fruit; 6) Grafting: 
effect of scion on stock ; 7) Note and observations on rolling, moulds, Mom ho, 
and on pruning fruit-trees ; 8) Study of Alsatian fruit-growng. Communications 
to be addressed to the Secretary-General of the Societe pomologiqne de France, 
M. Louis Chasset, 1 Rue Saint-Symphorien, Versailles , 

2) Pomological Congress of Toulouse. — The "Societe pom flogique de 
France " has agreed to meet and hold a Congress in 1925 at Toulouse, under the 
auspices of the " Societe d' Horticulture de la Haute -Gar 01 me ", and the ** C0111- 
pagnie des Chemins de Fer du Midi". At the same time an Agricultural 
Industrial Show will be held. 

National Agricultural Congress in China. — The report of this Con- 
gress, which was held in 19 22, can be obtained from Dr. P. W. T$oU (Dean of 
South Fas tern University], Nanehino, China, (See World Agriculture, Vol. HI, 
No. 1, pp. 15-22-23). 

Association of Official Agricultural Chemists of New York. — 

The 39th meeting of the Association was held from November 15 to 17, 
1922, at Washington, 360 members being present. In addition to the usual 
reports, various papers were laid before the Association. In connection with 
the reports of the food experts, Bauvev of the Society of American Oil Chem- 
ists, presented to the Association of Agricultural Chemists a report of the 
work of the North American oil chemists for the improvement of the technique 
of food stuffs analyses. They had received samples of cotton-seed cake and 
cakes of other seeds in order conjointly to estimate the moisture content, 
and the ether, petroleum, and ammonia-soluble substances. At the present 
time, 75 collaborators are engaged in this work. At frequent intervals, sam- 
ples are sent to them for analysis, and they communicate their findings to the 
Association by which the averages of all the data are obtained and sent to 
the various collaborators. On the second day, the President gave a lecture 
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describing the work and the responsibilities of the Government Agricultural 
Chemists. 

Congress Commemorating the Fifty year’s Anniversary of the 
Agricultural Stations and Agricultural Laboratories of Belgium. — 

This Congress was held in Brussels on May 17, 1923, under the patronage of 
a Committee presided over by the Minister of Agriculture, and composed of 
the representatives of the Agricultural Services, and of the chief, agricultural 
and scientific Institutes, as well as of those of the various industries connected 
until agriculture. The Congress included two sections : 1) Agricultural 
research ; 2) Control of raw materials and agricultural products and re- 
pression of frauds. Secretary ; J. Graftiau, Boulevard de Diest, 113, Louvain 
(Belgium). 

Congress of Algerian Tobacco Planters. Held on June 5, 1923, 
at the Office of the " Confederation generate des Agrieulteurs d'Algerie ”, 1 
Boulevard de la Republique, Algiers, It was attended by over 200 tobacco 
planters, the Co-operatives of Bona, Kabylia, El-Afron and the Boufarik Syn- 
dicate of Tobacco Planters being largely represented. The following questions 
were discussed : 1) The right of entry of foreign tobacco in leaf-form ; 2) Results 
of the Customs Union with Tunisia ; 3) Improvements in the cultivation, dry- 
ing and fermentation of Algerian tobaccos ; 4) Formation of a Co-operative 
Society of tobacco planters for the foreign sale of leaf-tobacco ; 3) Contracts 
with the Revenue Office. (Revue agricole de V Afnqite dn Nord , No. 202, 
June, 15, re- 
organisation of the Comity National du Ble ” in France. — The 
members of the Congress of the National Wheat and Bread Week, decided be- 
fore separating to form an inter- professional executive Committee to carry 
into effect the resolutions passed at the Congress. 

This Committee has now been appointed under the name of “ Comite 
central du ble et du pain ”. It has decided to establish wheat and bread Com- 
mittees in every Department and, in order to facilitate communications between 
the Department Committee, it has been decided to unite the Departments into 
regional groups arranged according to the censensus of the different trades in 
such a manner that each group contains Departments producing similar if 
not the same, types of wheat. 

Exhibitions and Meetings. 

International Exhibition of the Pasteur Centenary, Strasburg, 
June- October 1923 . — Includes the following sections: Scientific and Ap- 
plied Hygiene — Science Industries --- Dwellings — Food -Agriculture. 

International Piscicultural Exhibition, Leeds, England, Septem- 
ber 24 - October 6, 1923 . — Inaugurated by the Universal Exhibitions 
Ltd. 22-2 \ Great Portland St., London W. C. 

International Exhibition of Woods and the Wood Industry. 
Lyons, October 6 - 21 , 1923 . — This forms part of the Lyons Fair. For 
further information, apply to : Hotel de Ville de L^gti, France, 

Special Show of the Tarantais Breed of Cattle at the Savoy 
Departmental Agricultural show at Saint- Jean-de-Maurienne, Octo- 
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ber 13-14, 1923. — Applications to be made before October 5 , to the 
Directeur des Services agricoles de la Savoie " 2 Place du Chateau, 
Chambery. 

IV French Competition for the Cultivation of the Finest Ear 
of Wheat (1923). — This Competition was organised by the Bordeaux Press, 
and has been held every year from, and including, iyi 8 . It is under the patro- 
nage of the Ministry of Agriculture, the Departmental Agricultural Office 
of the Gironde and other Bodies. 

The objects of the Competition are: 1 ) to promote and popularise the 
practice of selecting the hardiest local varieties of wheat producing most grain 
and which have the highest milling and breadmaking yield, in order to obtain 
the maximum production of good bread per unit of surface ; 2 ) to interest the 
youth of France in wheat cultivation. 

The competition is open to all cereal growers in Vrapce. A special section 
is reserved for French students. 

Fach group must be gathered at harvest time from the healthiest, stools 
bearing the best developed ears composed of the greatest number of spikelets 
regularly furnished with grain of best quality, and consist of 4 plants (2 at least 
being complete) bearing the finest ears in the field. A set of questions is 
sent to each competitor. 

Classification of the Ears . - The Competition is divided into two 
parts : a provisional and a definitive test respectively. Tile first includes two 
classes : First class «) Scientific Pari ; A preliminary inspection of the ears 
will be made by the delegates of the Bordeaux scientific Societies (Societe 
Einneene, Societe de zoologie agricole, Societe d' Agriculture, Societe d‘ Horti- 
culture) and of the State Stations appointed by the Ministry of Agriculture 
(Station agronoinique, Station entomologique, Station dc Pathologic vegetale 
de Bordeaux). The objects of this examination are to determine the botani- 
cal character of the ears, to identify the variety scientifically, and to analyse 
the grain, in order to ascertain its industrial value, in short, to obtain the 
data for drawing up the form to be presented to the judges, 

6 ) Technical part : After the ears have thus been investigated, a mixed 
commission of agriculturists, com dealers and millers will give marks for cul- 
tivation and industrial classification, these taken together will classify the ears 
provisionally, and confer the right to an encouragement prize. 

c) Second class Selection : From every group of plants, 4 of the best 
ears shall 6 e removed by the mixed Commission ; one of these ears is to be 
returned to the competitor for cultivation, the second is to be given to M. Ra- 
chel SEvn^RrN (Technical Director of the Competition) to be grown at the same 
time in his experiment field ; while the remainder are to remain as proofs with 
M. Breteie, the organiser of the Competition. 

d) Selection cultivation : Definite instructions shall be sent to each of 
the competitors to the effect that every single grain of the chosen ear shall 
be grown under the same conditions, the most fertile and hardiest of the result- 
ing plants being noted. 

Final Classification. — After the following harvest, the competitors shall 
present to the Commission the finest stools with the best ears obtained by se- 
lection cultivation. Their exhibits will be compared with the specimens ob- 
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tained in M. SEVERIN’ S experiment field. If the result is favourable, the chos- 
en grain is returned to the competitors to serve as a basis for seed-propagation. 

The final classification is founded on the total number of marks obtained 
with two exhibits. The medal presented by the " Soti^t^ Nationale de la Meu- 
nerie Franyaise ” shall be awarded every year to the variety of wheat finally 
classed as having the highest milling and bread-making qualities, since the chief 
object of the competition is to develop the good qualities of wheats capable 
of furnishing the largest amount of bread per surface unit. 

Competitors are requested to attack to the best ears, specimens of the 
injurious plants that have invaded and infested the crops during 1 923, in the 
districts where the said ears were grown. 

Entries to be sent to the Society Linneenne, Athenee Municipal, Salle 1 1, 
Rue des Trois-Conils 52, Bordeaux, and correspondence addressed to M. 
BRETHE 32, Rue de Lyon, Bordeaux. 

Horticultural Exhibition, at Paris, October 26- November 6, 1923. 

This exhibition inaugurated by the “ Societe nationale d’ Horticulture de 
Prance, " will be held at the Cours la Reine. Horticulturists, amateurs, 
gardeners, dealers in garden-produce, teachers of horticulture. Directors of 
Botanic Gardens etc. landscape gardeners and dealers in gardening material, 
who wish to take part in this Exhibition should communicate, before Sep- 
tember 26, with the President de la Societe National d' Horticulture de 
France, Rue de Grenelle, 84, Paris. The regulations and programme are pub- 
lished in the Journal d' Horticulture, Series 4, Vol. 24, p. 91. Paris, March 1923 

Prize of 200 Francs for the Finest Onion (Improved Rocambole). — 
The competition will be held at the show arranged by the " Societe nationale 
d’ Horticulture de France, ”, in October- November 1923. The competition 
is for the best lot of 3, or 4, Rocambole- A meliore (var. Aryan) onions and is 
open to all amateurs, horticulturists etc. One prize will be awarded by the 
Show judges. The entire plant with roots must be forwaded. 

Exhibition of Food Products, Amsterdam, Holland, November 
22- December 5, 1923. 

Exhibition of Sugar Beet Seed, Paris, 1922. — The “ Commission des 
graines de betterave a sucre ” of the French Ministry of Agriculture has de- 
cided to inaugurate an exhibition of sugar beet seeds which is to be held in 
Paris in 1924, on the occasion of the General Agricultural Show. The exhibition 
will include : Chemical and physical apparatus for selection, apparatus for sort- 
ing and drying the seed, exhibits of firms engaged in selection, diagrams 
showing production etc. There will be lectures, and a cinematograph. 

The Cruise of the “ Terre de France *\ - The exhibition ships, " Terre 
de France, ” began her first cruise in April. She sailed from Havre and touched 
at Lisbon, Casablanca, Madeira, Dakar, Buenos Ayres, Montevideo, Santos, 
Rio de Janeiro Baflia, Pernambuco, Port of Spain, La Guayra, Portau- 
Prince, Havannah, Vera Cruz, New Orleans, Philadelphia, New York, Boston, 
Quebec and Montreal, remaining 4 to 15 days in each port. The cruise 
will last 8 months. The ship (20 000 tons), is fitted withstands and show- 
oases and provided with exhibition halls and refreshment rooms, reception 
rooms and a cinematograph. Sales with immediate delivery are effected on 
board. 
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Military Competition for Agricultural Tractors in France, 1923.. — 

The resistance test to which heavy and light tractors for the military competi- 
tion of 1923 are subjected may be summarised as follows. The agricultural 
tractors must be of such construction that they can be used for horse-drawn 
artillery material up to a weight of 4000 kg. in the case of heavy tractors, 
and up to 1600 kg. in that of light tractors, especially on fairly light soil, or 
ground that has been tom up by shell- fire, etc. The maximum weight of 
the tractor, without the driver, shall be respectively 3700 and 2300 kg. The 
speed shall range from 6 km. per hour on good ground, to 1.5 km. on slopes 
not exceeding 20 % in the case of heavy tractor, and 30 % in that of light 
tractors. The average consumption per kilometre-ton (reckoned or an entire 
run of 40 km. on fairly diversified ground) of a tractor hauling a wheeled load 
about 4 tons in the case a heavy tractor and 1.6 ton in that of a light tractor, 
should never exceed 3 decilitres (motor oil or benzine) or 35 centilitres {motor 
spirit with 50 % of benzine). In short, the supply of fuel, lubricating oil 
and water shall be sufficient to enable the machine to work for 8 hours without 
replenishing. ( Le phosphate et les engrais chimiques. Year XXXII, No. 1373, 
Paris, 1923. 

The 'Automobile Club de France” Competition for Explosion 
Engines. — In 1923, the field trials will take place in the South-West area. 
Communications to be addressed to the Marquis dc Vogue (President of the 
“ Commissione agricole de P Automobile Club de France ") 8 Place de la Con 
L'orde, Paris. 

Hay- Binder Competition in France. — A Hay-binder Competition 
will be arranged for 1923, or should this prove impossible, for J024, by the 
" Syndicat des agriculteurs de la Manche " under the auspices of the “ Office 
agricole regional du Nord ”, and of the " Office departamental de la Manche ” 
The organisers request the constructors to enter a machine with a maximum 
width of 2.40 m. for animal tractor (by i or 2 horses) capable of binding into 
bales or loose bundles of about 5 to 10 kg. the hay lying on the ground, or 
collected into swathes. Other things being equal, preference will be given 
to machines binding bales, or bundles, weighing 5 kg. or less. For further 
information, apply to the *' Syndicat des Agriculteurs ", 1 Route de Eessay, 
Coutan^es, or else to the “ Direction des Services agricoles de la Manche, 
" Saint-Eo 

First National Exhibition of Cheese Industries and Trades will be 

held at Milan in November, 1923- 

Competition for Wines from Hybrid Vines in France. — In some 
districts, of France, exhibitions of wines from hybrid vines have been organised. 
The " Societe d’ Agriculture de Macon " held its fourth competition for such 
wines in January 1923 ; more than 250 samples from 14 Departments were 
entered. After the exhibition organised at Toulouse by the " Syndicat agricole 
de la Haute-Garonne " the President of the Syndicate himself drew up an ex- 
haustive report giving the remarks of the judges with regard to the 367 samples 
presented and ending with the following words : “ This report will show vine 
growers that the wine-making value of a large number of hybrids is undoubted. 
Hybrid wines exist from which perfectly palatable wine can be made, it re- 
mains for the vine-growers to choose the varieties that best suit their special 
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conditions. We do not, however, consider our task finished, for it will only 
gradually be possible to bring forward the most notable hybrid vines and the 
wines made from them, but we have every hope of succeeding in determining 
the best varieties and thus relieving vine-growers from the labour entailed by 
the copious irrigation required by the vini ferae ”, 

The President points out that it has again been proved that the same hy- 
brids do not give equally good results in different localities. ( Journal d' Agri- 
culture praiique, March 31, 1923). 

Travelling Exhibition in France. — The Paris-Orleans Railway has 
organised, in conjunction with the “ Comite de la Semaine nationale du 
Ble ”, a series of travelling exhibitions of the best varieties of cereal seed. Three 
large railway carriages specially arranged for the purpose make the round of 
the Central Departments. The visitors will be shown the culms, ears and 
grain of the most productive varieties, and will be given information respecting 
the characteristics of these varieties, the improvements to be introduced into 
cereal cultivation and the method of laying out experiment fields for the com- 
parative study of the selected and the local varieties. 

In order to intensify poultry and bee production, as well as to encourage 
the trade in farm-yard produce and honey, the same Company has begun to 
send round, in several departments, vans containing poultry-yard and apiary 
material, and the species of poultry that it is advisable to rear. Thus, from 
February' 22, to March 2, two large-sized vans containing various types of 
implements and accessories, as well as wall-diagrams showing the natural 
history and method of rearing bees, will stop at the different Departments of 
Finisterre, Morbihan and Loire-Inferieure to allow' bee-keepers, to visit the 
exhibition. The Company is studying the question of organising travelling 
exhibitions for the products of other branches of agriculture. 

Agricultural Exhibition at Rheims. — The “Comice agricole” of 
Rheims has organised, for the first time since the war, an exhibition of live- 
stock and agricultural implements and products. The exhibition was held in 
June 1923, and proved that the reconstruction work, at all events as far as soil 
cultivation concerned, is almost finished in the Department of Mame. 

General Exhibition of Breeding Stock at Paris. — The “Concours 
general d’animaux reproducteurs ” organised by the French Ministry of Agri- 
culture was held in June 1923, in the Champ-de-Mars, at Paris. The exhib- 
ition catalogue gives the number of cattle, sheep and swine entered as 245 
without counting the animals sent by the Breed Syndicates of different dis- 
tricts. The animals exhibited included : 648 cattle — 203 rams and lots of 
ewes — 71 swine — 7 milch -goals — - 21 sheep-dogs. The number of cows 
entered for the milk and butter competition was 99. The cinematograph 
installed in the Exhibition court proved a great success, {Journal d* Agricul- 
ture praiique, June 6, 1923). 

Competition of Vitfcultural Machines in France. — The “ Comite 
d* Agriculture de Beaune et de Viticulture de la Cote-d’Or ”, has inaugurated 
trials for machines used in vineyard cultivation. For information as to 
results, apply to M. Chapot, Professor of Agriculture at Beaune, Cote-d’Or. 

Exhibition of Agricultural Material at the Paris Fair. — This 
was held from May 10 to 25, 1923 shortly after the exhibition of the “Salon 
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de la machine agricole 11 It gave visitors the opportunity of seeing the 
machines in motion. The following new machines were exhibited : i) Cultivat- 
ing machines ', motor-plough motocharrue pioclieuse ” — - vineyard motor- 
plough Malty system — “ Quad rill” planter and seed-drill for hoed crops — 
automatic grindstone for sharpening- scythes ; 2) Machines for preparing grain: 
small threshers — thresher attached to strawstacker — threshers with Or.IViS 

grain-stooker — automatic slleller ; 3) Engines, etc. Law electric engine: ■ 

apparatus for electric ploughing — automatic electric pump — '• Svlvia ” saw 
for trimming trunks — - ' Fleus ” electric and explosion engiiies-eeonoinical 
petroleum engines — heavy oil engines " Kstia ” gasogene ; 4) Pumps, 
machines and various implements . 

Egg- Laying Competitions in India* — The first egg laying competi- 
tion in India was held in 1920-21 by the United Provinces Poultry Association 
and proved such a success that it was decided to hold a similar competition 
every year. The first and second competitions were Ixith limited to the 3 
winter months. At the first, the winning lieu was a Eight vSussex which laid 
05 eggs in 92 days. Kighty hens look part in the second competition and laid 
a total of 3320 eggs. ( The Agricultural Journal , Vol. XVII, Part V', pp. 483- 
488, Calcutta, 1922 . 

Exhibition of Agricultural Machines at Brno* Czecho- Slovakia. — 
held from August 5-15, 1923 ; all the factories of agricultural machines in 
Czecho-Slovakia sent exhibits. 

Miscellaneous. 

Information Bureau for the Belgian Congo. - ” The Service des 
conferences et informations ”, Brussels, Rue de Buvsbroeck 28, which supple- 
ments the " Office colonial ”, supplies general information 011 the Belgian 
Congo. It organises exhibitions, lectures and cinematograph representations 
of colonial scenes, lends negative and films, and supplies propaganda litera- 
ture dealing with the Belgian Congo. 

The American Forestry Association, at a meeting of its Directors held 
on April 24, 1923, accepted the proposal of the National Conservation Asso- 
ciation to enter the Forestry Association of the United Stales. The amalga- 
mation was to enter into effect from June 1, (American Forestry, Vol. 29, 
No. 354, Washington, 1923). 

The World’s Record of Milk Production was broken by Aggie, a Hol- 
stein-Friesiau cow belonging to M. D. IT. Hnemink of Cedar drove (Wisconsin, 
U: S.). Aggie was sired by a Holstein bull whose ancestors had been carefully 
selected for producing milk with a high fat content. 

Sowing by Aeroplane. — Sowing from an aeroplane has been carried 
out in California, where in the neighbourhood of Eake Tulare, the soil is exces- 
sively damp and cannot be worked at the sowing season, which makes it very 
difficult to carry out seeding in the ordinary manner. Finally, an aviator 
flying at a height of 15 m, succeeded in scattering 360 kg. of seed over 6.5 
hectares of this land. The seeds went deep enough into the soil to insure- 
gennination. The cost of this method of sowing is estimated at 2.5 dollars per 
hectare. ( Cerealia , March 6, 1923. 
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Ticks. — The Bureau of Animal Industry of the Department of Agricul- 
ture of the United States has circulated a film entitled Mollie of Pine Grove 
Vat” which is to assist in the control of ticks affecting livestock! It will 
first be shown in the tick infested zones of the Southern States (by the help 
of a motorcar), after which the film will be sent round according to the system 
of distribution adopted by the Department. { The Official Record, U. S. De- 
partment of Agriculture, Vol. II, No. 14, Washington, 1923. 

Declarations of Origin for the Protection of French Viticulture. 

— The law of May 6, 1919, passed for the defence of French wines and for 
the repression of frauds connected therewith confers a special legal status upon 
declarations of origin. It was very well-received by wine-producers, so that 
since 1920, 12 000 declarations of origin have been registered, Numerous com- 
plaints have been made, and many sentences have been passed in accordance 
with the said law. The types of wine which have been defined and settled 
are : Chablis (Grand vin de Chablis, Chablis- Village-Sup^rieur, Chablis- Village) 
— - Montrachet — Champagne — Saint Etnilion — Sautemes — * Monbazillae 

— Montravel (Haut-Montravel, Cotes Montravel, Montravel) — Bourgogne, 
Beaujolas, Macoimais (Bourgogne, Beaujolais, Macon et Maconnais, Cote Cha- 
lonnaise, Pouilly). ( Revue de Viticulture, March 1, 1923). 

Enquiry on ‘ Bramble- Leaf ” of the Vine in France. — The Societe 
Departmental d’ encouragement a l’agriculture de H£rault ” has decided to 
open a general enquiry into the character and extension of the disease of the 
vine known as " bramble-leaf ” (arricciamento " court-noud ”) and of the 
results so far obtained from the various control measures that have been 
tried {1}. The enquiry will be made by means of a questionnaires sent to those 
interested. Any one having a communication to make on the subject can obtain 
the form from the Head Office of the Society, Montpellier, Rue Durand, 19. 

The Afforestation of Uncultivated Land in France. — In addition 
to her forests and woodlands, France possesses over 4 million hectares of uncul- 
tivated land. M. Ch 4 ron, the Minister of Agriculture, has shown in one of 
circulars the advisability of planting this land with trees. The Administra- 
tion of "Waters and Forests makes grants in kind (seeds and young trees), and 
in certain cases, in money, to private individuals undertaking afforestation ope- 
rations of public utility upon uncultivated land. These subsidies which are 
paid out of the Budget funds are supplemented by moneys allocated to the pur- 
pose under the provisions of the law of July 31, 1920. The grants, which often 
cover a large part of the total cost of the work, are a great encouragement to 
the afforestation of waste land. { Journal d’ Agriculture pratique, No. 15, 
April 1923). 

Stock-Breeding and the Agricultural Offices in France. — Ever 
since their foundation, the “ Offices agricoles ” have greatly contributed to the 
improvement of the French breeds of stock. In the financial year 1921, these 
offices used about 10 million of their balance in the purchase of selected breeding 
animals, the reconstruction of herd-books, the retaining of the best parents, etc. 
This work was continued in 1922. To mention one instance, the '* Office 
agricole regional de l'Est ” spent 75 000 francs for the encouragement of 

(1) See R, 1919, No, 933. (Erf.) 
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Breed Syndicates of Black Pied Cattle ; this amount was in addition to the far 
more important grants made by the Departmental Offices of the region. 

Seed Control in France, — The Committee for Seed Control which 
was instituted at the French Ministry of Agriculture by the Decree of Decem- 
ber 5, 1922, met on February 2, 1923. It has defined the manner in which an 
analytic catalogue of the existing varieties of seed is to be made and has 
requested M. Rabat# to study a registration scheme for selected plants, to 
record the names of persons who have obtained, or discovered, a new species, 
or a new fixed variety of wheat. The Committee have decided that in fu- 
ture, only those varieties that have not been put on the market may be 
regarded as being new. Selectionists desirous of having new varieties en- 
tered on the Register of Selected Plants should apply to the Minister of Agri- 
cuture (Office des Renseignements Agricoles Paris, Rue de Varemie, 78) 
according to the provisions of the Decree of December 5,- 1922. Finally the 
Committee examine and discussed the text of the draught of a decree intended 
to protect purchasers of seeds from abuse. The work of the Committee is 
confined exclusively to wheat. 

Proprietary Rights in Horticulture. — These are much discussed in 
France with the result that the “Office National de la Propriety horticole, 
with office, registers and forms ready for use have been established. New 
plants are registered by the General -Secretaries of the special Societies (Fruit 
Chrysanthemum — Rose) and by the “ Soctete Nationale d J Horticulture de 
France ”, in the case of ornamental plants, flowers, and kitchen-garden plants 
{Revue Horticole , Year 95, No. 16, Paris 1923). 

Terms Force and Power, Abbreviation HP, — One of tile resolutions 
passed by the French Syndical Chamber of the Gas, and Petroleum Engines 
and Gasogenes Industry at its meeting on March 14, 1923 which should be 
recorded is the following: It is necessary to draw the attention of our members 
to the mistake they make in their use of the abbreviation H. P. (Horse Power). 
The English term IT. P, represents about 76 kilogrammes. Since the French 
power unit is 75 kg., it is incorrect to use this abbreviation which represents 
a force of about one kg. more than the French unit. It is necessary to realise 
the trouble that the erroneous term H. P. may cause the constructors, and 
to substitute for it the French term “ cheval-vapeur " and the abbreviation 
C. V. corresponding to a weight unit of 75 kg. 

The Secretary has been instructed to notify this decision to the schools, 
the Syndical Chambers interested in motor-power, and to the technical press. 
He Genie Civil, Vol. LXXXIII, No. 15, p. 364. Paris, 1923). 

Agricultural Electrical Cooperatives in France. — In the De- 
partment of Oise, 5 Agricultural Electrical Co-operatives with over 4700 mem- 
bers and a single Central Office at Compiegne were organised in 1920. file 
advantages of applying electricity to agriculture were demonstrated at a meet- 
ing held at that city on March 26. The object of the meeting was to deter- 
mine, by a visit to the electrical works of the Compiegne district, how far 
it was possible to adopt this system and the effect it would have upon the 
sale of the energy of the rural electrical system. The visits paid to 3 elec- 
trical works showed that the system worked perfectly, excellent ploughing 
to a depth of 35 cm. being effected by a three-shared plough handled by only 
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two men ; further, although the transverse trenches are very narrow they 
are not destroyed, and the cost of ploughing is relatively low. { Journal d'Agri - 
culture pratique, April 14, 1923). 

The Cinematograph in the Country Districts of France. — - From 
the funds set apart by the law of August 5, 1920, for the purpose of agricul 
tural instruction, the French Ministry of Agriculture is able to make grants 
for the construction, or purchase, of films of agricultural interest, or for the 
installation and working, in the rural Communes, or Institutes for agricul- 
tural instruction coming under the law of August 2, 1918, of cinematograph 
apparatus whether fixed or movable intended for the popularisation of know- 
ledge useful to agriculture, or for agricultural propaganda. (La Vie agricole 
el rurale , April 14, 1923). 

Teaching by Means of the Cinematograph in France. — At the 
present time, it is possible for the sum of 1500-2500 francs to purchase a lan- 
tern for schools, or small halls, and capable of throwing the image in a screen 
2 to 2.5 111, wide sufficient for a hall containing 200 or 300 people. The price 
of hiring educational and agricultural films at the present time is 4 centimes 
per metre and representation, or 10 centimes a metre per week. Hence, the 
hire of a film of 100 to 200 metres, that takes 5 to 10 minutes to show on the 
screen, 4 to 8 francs for one representation, and 10 to 20 francs for one week. 
The following are the titles of some of Messrs Pathe and Gaumont's films. 
The Crossing of Wheat — Mimicry — Karyokinesis in a Living Cell — The 
Germination of a Pollen Grain- — The Vintage, etc. (Revue de VilicitHire, March i, 
19 ^ 3 )- 

The Draught Horse of Maine (France). — A Syndicate of breeders 
has been formed in the Department of Sarthe for the purpose of starting a 
Stud-Book for the draught-horse of Maine (Percheron type). The Office 
of the Syndicate is at Mans, (Journal d 3 Agriculture pratique, No. 8, 1923). 

Vosges Cattle Breed of Alsace. — The Agricultural Director of the 
General Commission decided to start a State Herd-book* for the Vosges Cat- 
tle if Alsace in 1922. The article gives the distinctive characters of the breed 
as determined for the Herd-book, Animals will be registered on the basis 
of : pedigree — shows — filiation. The Pedigree-book will be closed on De- 
cember 31, 1925. (Journal d 3 Agriculture pratique , Year 86, Vol. If, No. 51, 
PP 523 - 534 . Paris, 1922). 

Herd-book of Flemish Cattle in France. — Opened in 1921 ; in Feb- 
ruary 1923, by means of the Regional or Departmental Commissions, a thou- 
sand cows and some 200 bulls were registered. For further information, ap- 
ply to the Secretaire du Herd-book Flamaud, 3, Rue Saint- Bernard, Lille. 

The Adoption of Ploughs in Madagascar. — The Director of the 
Experiment Station of Namisana states that increasing use of the plough is 
made by the natives in the plain of Betsimitatatra, more than 100 000 hec- 
tares of rice -field being ploughed. Hence, the work of the Society, which 
has been ably seconded by the Administration of the Colony, has been suc- 
cessful. (Les Colliers coloniaux, No. 230, Marseilles, 1923}. 

The Control of Agricultural Produce on the Ivory Coast and in 
French Togo. — The Grand-Bassam Chamber of Commerce has passed 
a local bill instituting an Inspection Service to protect the kernels of the oil 
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palm, palm oil and cacao from fraud or adulteration. The bill states the 
conditions under which this control is to be effected, and the penalties to 
be inflicted in the case of infringement. [Bulletin des Matures grasses de Vlns- 
liuit colonial de Marseille, No. i, 1923). 

Aberdeen- Angus Herd- book. — The 47th volume of this herd-book 
has been published, it consists of 600 pages and contains the genealogical- 
tree of 2638 bulls and 2365 cows and gives the descent of the calves for two 
generations [Live Stock ]omnal>Yo\. XCVII, No. 3251, pp. 186. London, 1923). 

Rural Telephones in Great Britain. — The Post-Master-General 
has announced that between May i, 1922 and March 13, 1923, about 3100 
new subscribers to the rural telephones have been registered, 85 Central Sta- 
tions and 650 telephone Offices have been established, while many others are 
in course of construction. 

British Government Station for the Disinfection of Wool. — 

The British Government has passed the Anthrax Prevention Act and accord- 
ing to its provisions has opened in Love Lane, near Liverpool, a Station for 
wool disinfection. Dating from 1921, wool and all animal skins coming 
from the Hast Indies must be disinfected. The Station began working in 
June 1921. 

In March 1922, disinfection tests were made with Ultra-violet rays and 
X-rays which permit of the disinfection being effected without the bales being 
undone ; the tests gave good results. ( Chemistry and Industry , March 2, 1923. 

Field- Drainage Works as a Remedy for Unemployment in Coun- 
try Districts of Great Britain. — The Ministry of Agriculture of Great- 
Britaiu passed 011 March 9, 1923, 469 schemes for field drainage in various 
districts throughout the country, as well as no schemes for water-supply, 
which should contribute to the decrease in unemployment in rural districts. 
On February 24, over 6000 men were engaged in these works. 

The Small Land-Holding in Great Britain. — In accordance with 
the " Land Settlement Scheme ”, small land holdings have been handed 
over to ex-Service men and others in England and Wales 1422 holdings have 
already been assigned, but have not yet been taken possession of, as they 
are not cleared. [The Journal of the Ministry ot Agriculture, Vol. XXX, 
Xo. 1. London, 1923). 

Exportation of Birds from Australia. — In the Congress of the Aus- 
tralasian Ornithological Union lately held at Adelaide, South Australia, the 
question of the exportation of live birds from Australia was discussed and 
the following resolutions passed : 1) No Australian birds shall be exported 
for gain ; 2) No birds tlircatened by extinction shall be exported ; 3) No birds 
shall be exported without proper inspection ; 4) that an Office shall be estab- 
lished for the inspection of such birds as it is necessary to export, or that 
are to be exchanged for scientific, or instructive purposes. The Staff of this 
Office shall consist of two representatives of the Ornithological Union of Aus- 
tralasia, and in addition : a) one representative of the Universities and of the 
Scientific Societies of every State of Australia ; 6) a representative of the 
Xatural History Society and of the Society for the Protection of Animals ; 
d) one Museum representative for every State. ( The Avicultural Magazine, 
Vol. 1, No. 3. London, 1923). 
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The Canadian National Poultry Record Association has been offi- 
cially recognised by the Ministry of Agriculture of Canada. The object of 
this Association is to register all hens that fulfil the following conditions : 
are of pure breed and true to type — are free from disqualification^ — have 
laid during one year, under the control of an official egg-laying competition, 
at least 200 eggs weighing not less than 2 oz. ( The Agricultural Gazette of 
Canada, Vol. X, No. 2, p. 165. Ottawa. 1923). 

Silk- WormRearing in Greece. — It is stated in the Economists d'Atht 
nes, Year 2, No. 38, p. 541, that the Greek Government, in assigning land 
to Armenian refugees, will choose by preference ground best adapted to silk- 
worm breeding, in order to establish, by the help of these fugitives, a large 
Greek sericultural industry. 

New Italian Stock-Breeding Periodicals. — - La vedetla zootecnica t 
Cremona, Editor : Prof. Torregiani. — II campo zootecnico e caseario 
organ of the “ Istituto pratico di zootecnia e caseificio M. Solari ”, Cuneo; Edi- 
tor: Dott Givuario. — - La nuova veterinaria , a monthly scientific review, 
Bologna ; Editor : Prof. Alessandro Lane ranchi. — ■ 11 cavallo italiano, 
Rome, dealing chiefly with Italian, Anglo- Oriental and Anglo-Arab rid- 
ing-horses. 

The “ bambacella ” of the Olive Tree in Tripolitania. — " R Uf- 
ficio agrario ” of Tripolitania has informed the International Institute of 
Agriculture in Rome that the “ bambacella ” ( Euphyllura olivina Costa), 
has attacked the olive-yards of the Colony to a somewhat serious extent. 
This is mainly due to the South winds (Ghibli), being considerably later 
than usual and were unable to exercise their beneficial mechanical action 
which, in past years, had almost completely neutralised the action of the 
parasite, and made measures of control unnecessary. 

Exportation of Eggs from Poland. — This amounted in 1922 to 
2 500 000 dozen {as against 1 333 000 dozen in 1921). The eggs were mainly 
sent to England and Austria. By an arrangement entered into between 
the Polish Republic, Austria and Switzerland, the last two countries are to 
receive 10 % of the total number of eggs exported. ( Weather , Crops and 
Markets , June 2, 1923). 

Agrarian Bills of the Czeco-Slovakian Republic. — 1) Bill for 
the abolition of fideicommissum. The institution of fideicommissum dates 
in Czecho-Slovakia from 1763, altough the first registrations date back to 
1602 (fideicommissum of Eichtenstein) , The object of this institution is to 
assure to a given family of the nobility an eminent social position and to re- 
duce the number of large family country properties. According to the law 
of 1 868, new fideicommissi can only be instituted by a special law. The 
new bill suggests the abolition of the fideicommissum and forbids the ap- 
pointment of any other holders of the Office. Any person desirous of having 
the use of a fideicommissum must come to an agreement with three future 
claimants and with the Curator of the Fideicommissum as to the manner in 
which it is to be administered. The agreement has to be communicated 
to the Court dealing with these matters in order to have it ratified within 
6 months. Should the parties fail to reach any agreement, the property 
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becomes the possession of the person who now enjoys it, and of the person 
w ho occupied the position of next legal heir, 

2) Bill for Encouraging and Protecting Plant Production , The Czecko- 
Slovakian Ministry of Agriculture has drawn up a Bill for the protection 
of the crops which suffer much from diseases and pests. The following is a 
summary of its provisions. Selected plants are often crossed by the access 
of pollen from unselected plants cultivated in the neighbourhood of the 
Selection Stations. To avoid this the growing of plants capable of fertilising 
the selected individuals shall only be permitted within a certain distance, so 
as to afford protection to establishments engaged in the selection and im- 
provement of agricultural plants. 

Agriculturists cultivating and breeding selected seed in their farms pur- 
suant to agreement with the Seed Selection Stations are obliged to use every 
precaution to prevent the original seeds from becoming contaminated. 

The injuries caused by plant and animal enemies to rye in Czech o- Slo- 
vakia have been estimated at 20 % of the production viz,, at 1 800 000 quintals 
of the value of 271 millions of Czecho-Slovakian crowns, those to barley at 
15 % of the production, viz. 1350 000 crowns ; those to wheat at 10 % 
(634 000 crowns) ; to potatoes at 30 % (20 million crowns ) ; to sugar-beets 
10 % (80 million crowns). Apart from the losses occasioned to fruit -culti- 
vation and sylviculture (especially by Lymantria monacha), the annual losses 
caused in Czecho-Slovakia by the vegetable and animal enemies of cultivated 
plants reach a total of 1 500 million crowns. (Communicated by M. Antonin 
ProkEs, Agricultural Engineer, Secretary of the Ministry of Agriculture, 
Prague). 

Work of the Ministry of Agriculture of the Republic of Gzeko- 
Slovakia for the Improvement of Domestic Animals. — Hitherto, stock- 
breeding has been regulated in various ways in the different countries of the 
Czecho-Slovakian Republic. The Ministry of Agriculture is now endeavouring 
to introduce swine, sheep and goats. A bill allowing stockbreeding to he 
regulated according to the different condition of the Republic by means of the 
decrees of the Ministry of Agriculture has been laid before the Chamber of 
Deputies. This law makes the use of selected male animals compulsory in 
stock-breeding. Special Commissions will be entrusted with the choice of 
breeding animals. The Communes are obliged by law to acquire, and keep 
at the public expense, select male animals for public Sendee. The Government 
is authorised to define the limits of the regions for the rearing of the different 
breeds. 

The Ministry of Agriculture is trying to remove the necessity for importing 
elected bulls by means of itself establishing depots (or entrusting them to cap- 
able breeders), where improved breeds of native cattle can be reared and their 
milk yield tested, and by the formation of cooperative societies, or grazing 
farms (i. e. farms with 80 % arable land and 20 % pasture) for the raising 
of young cattle. 

These farms are to be managed by tile agricultural Cooperative Societies 
or the Chambers of Agriculture under the direction of the Ministry of Agri- 
culture. Hitherto, there have been 8 grazing farms and 30 grazing coopera- 
tives. The communal grazing grounds are very numerous. The Ministry 
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of Agriculture subsidises both the grazing farms and the grazing cooperatives 
and is drawing up regulations for the stock-breeding industry : choice of animals 
keeping herd -books, giving young animals to the breeders of improved stock etc 
The last condition is necessary in order to obtain the State grants (Communis 
cated by M. AnTonin Proees, Agricultural Expert, Ministry of Agriculture 
Prague) . 


ALFREDO RUGGERI, gerente responsabiie. 



ORIGINAL ARTICLES 


THE ORGANISATION OF THE CAMPAIGN AGAINST 
LOCUSTS IN FRENCH WEST AFRICA 

{Official Communication). 


The International Convention for the Organisation of Locust 
Control of October 31, 1920, of which the General Government of 
French West Africa is a signatory, was followed by a North-African 
agreement entered into, in accordance with Article 3 of the said Con- 
vention, between Egypt, Tripolitania, Tunisia, Morocco, Algeria 
and French West Africa. This agreement has served as a basis for 
the organisation in French West Africa of an Information Service 
under the conditions suggested by the General Government of Al- 
geria which had initiated the movement. * 

The Service consists of a close network of observation posts 
established in Senegal, Mauritania, the Sudan, the Upper Volta and 
the Niger from which information is transmitted to the Service for 
the Protection of Crops of Algeria by means of the General Service 
of Agricultural Inspection at Dakar. 

The work of the observation posts has been defined in each 
Colony by circulars. 

In addition, the Administrators of the various districts of the 
Colonies have been supplied 'with special instructions as to the best 
means of co-operating in the destruction of Acridiidae. 

Information Collected. 

Enquiry of 1919. — The locust question has always engaged 
the attention of the General Government of French West Africa, 
and in 1919, it was decided to institute a general enquiry through- 
out all the Colonies of the Union in order to obtain as concise and 
accurate information as possible respecting the migrations and life 
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of the insects, to serve as a guide for measures to be taken to control 
these pests. The data forwarded were as follows : 

Mauritania. — Years of the Invasions. — Throughout 
the greater part of this territory, the locusts make their appea- 
rance every year, although their presence was reported for the first 
time in 1910 at Kiffa, and in 1914 at M’Bout. In Trarza, accord- 
ing to Sheikh Sidia, the locusts regularly appear for seven conse- 
cutive years and afterwards are absent for the same period of time ; 
1919 should be the end of one period of invasion. 

Time of Year at which the Invasions Occur. 

Generally the advent of the locust coincides wtih the rainy 
season (June- July), and the swarms continue to arrive until the winter- 
season (October). At M’ Bout, Kiffa, Chinguetti and Atar, invasions 
have only been recorded in September and October, 
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FlG. 91. — Invasion of Eocusts in Senegal. 

Direction of Flight 1907-1917 : Season : 

A = Flight of 1st generation locusts. 1st generation : and generation : 

B = Flight of and generation locusts. January-March May- June. 

Z = Areas usually invaded for assembling June-July. November- December, 

and egg laying. 
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Direction of the Plight. — The general direction of the 
flight of locust swarms is N-K, S-W, though sometimes it is N-S. In 
Gorgol (Kaedi), the insects fly from West to East ; in Adrar, they go 
from South to North, while at Port-Etienne they direct their course 
from the interior of the country to the sea in which many of the 
locusts are drowned. 

Places selected for oviposition. — The locusts have 
been found to lay their eggs in all the districts except Assaba 
(M' Bout). Any soils are suitable for the purpose, but the insects 
show a preference for damp sand. The eggs are laid as soon as 
the first rains begin. 

Return flights. — Returning swarms have been observed 
frequently in the different districts, and would appear to be entirely 
composed of pink insects in some cases, though in others, the two 
varieties, the yellow and the pink, occur. 

The adult form and to a still greater extent the nymphs, do con- 
siderable damage to the crops and to the vegetation generally. 

The destruction of the winged insects is a very difficult matter. 
The natives scare the locusts from their fields by shouting and making 
as much noise as possible with instruments and any object at hand, but 
they only succeed in frightening away some of the smaller swarms. 

The nymphs are controlled by digging trenches in front of their 
serried ranks and burying the insects as they fall in. Unfortunately, 
most of the locusts are hatched in the vast uninhabited tracts of 
Mauritania, so that the measures taken at some isolated spots do 
little to decrease the danger of invasion. 

Senegal. — In 190^, an invasion of locusts took place here and 
the enquiry made at the time is the first documentary evidence 
of any value dealing with this subject. 

Prom the information collected it would appear that the earliest 
invasion occurred at IJcel in 1853, but not until 1892, was there 
any correlation found in the data furnished by the natives. From 
the latter source we obtain the following information : 


Yeats Districts Invaded 

1892 Bakel, Matam, Sine-Saloum. 

1893 Casamance, 

1894 Podor. 

1895 Casamance. 

1899 Podor. 
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Years Districts Invaded 

1900 Bakel, Matam, Podor, Dagana, Nianiouli. 

1901 Casamance and Podor. 

1902 Casamance. 

1903 . Casamance. 

1904 Podor. 

1906 Casamance, Podor, Dagana, Tivaouane, Sints 

Salu. 

1907 Casamance, Bakel, Matam, Salde, Podor, Da- 

gana, Louga, Sine-Saloum. 

1908 Salde, Podor, Louga, Thies. 

1915 Podor, Dagana, Louga, Tivaouane, Thies, Diour- 

bel, Sine-Saloum, Nianiouli. 

1916 Matam, Salde, Podor, Dagana, Louga, Tivaouane, 

Thies, Diourbel, Sine-Saloum. 

1917 Bakel, Matam, Salde, Dagana, Louga, Tivaouane, 

Diourbel, Sine-Saloum. 

1918. ...... Podor, Dagana, Louga, Tivaouane, Tbi£s, Sine- 

Saloum, Upper-Gambia. 

The directions of flight given in the replies to the 1919 enquiry 
were as follows : 

Invasion 1906-1907. 

Date Locality Direction 

February 1906 . . . Dagana East 

August 1906 . . . Podor W. N. W. 

November 1906 . . . Sine-Saloum . . . North 

November 1906 . . . Tivaouane .... East 

January 1907 . . . Louga East 

March 1907 . . . Sine-Saloum ... N. W. 

April 1907 . . . Salde N. W. 

May 1907 ... Bakel East 

May 1907 . . . Batam North-East 

May 1907 4 . . Sine-Saloum . . . South 
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1908 Invasion. 


I>ate Locality Direction 

April Salde South 

June Mat am N. W. 

September. Podor N. N. W. 

» . Dagana North 

» Louga N. N. E. 

» Thies N. N. E. 

» Tivaouene *. . . N. N. E. 

October « . . . . N. N. E. 

November » . . . . N. N. E. 

» Thies N. E. 


The invasions of locusts were not afterwards recorded until 
1915-1916 ; the swarms were very numerous both in 1917 and 1918. 
The course taken by the insects is given in the appended map. 

I11 1915-1916, numerous swarms of locusts arrived from the North 
and North-East ; they crossed Senegal at various points between 
Bakel and Dagana directing their flight to the Ferlo and Djoloff, 
some taking the direct route past Matam and Louga and the others 
skirting Louga as far as the Gambia and* turning up afterwards to- 
wards the Ferlo. 

At the end of the wintering season, swarms of young locusts 
invaded the whole Colony being carried towards the North by the 
dominant winds. They were recorded everywhere from Sine-Saloum 
to the river which they crossed and then directed their flight again 
to the North-East. 

In 1917, their course was observed to be almost the same : 


Month 


Localities 


January 1917 . 
February . . . 

March 

June 

August . , . . 
September . . . 


Thies (red locusts) . . . N. W. 

» ( » ) . . . South 

Sine-Saloum S. W. 

Dagana (yellow locusts) . N. W. 

Louga N. and N. W. 

Louga • N. W. 
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Month 

Localities 

Direction 

September. . , 

. . Tivaouane 

N. E. 

n ... 

. . ^Tbi^s 

1 

» ... 

. . ^datam 

North 

» ... 

. . Salde 

1 

October .... 

. . Dagana 

1 

November . . 

. . Bakel 

East 

» . . 

. . Sine-Saloum 

S. W. 

December . . . 

. . » » 

# 


In 1918. 


January . . . 

. . Dagana (red locusts). . 

N. W.-S. S. 

July 

. . Dagana (young locusts) 

N. W.-S. E. 

» 

. . Baol 

N. W.-S. E. 

August .... 

. . Louga 

N. W.-S. E. 

» .... 

. . Thi6s 

N. S. 

» .... 

. . Tivaouene 

N. N. W.-S. S. E. 

October .... 

. . Podor (red locusts). . 

W. E.-N. N. E. 

» .... 

. . Dagana ( » # ). . 

W. E. 

December . , . 

. . Upper Gambia .... 

N. S. 


(See fig. 91, page 824). 


Sudan. — Dates of Invasion. — Great damage has 
been done by " Sauterelles pelerines ” (Schistocerca iatarica) at dif- 
ferent localities in the Colony every year since 1897 inclusive, except 
in 1903*1904, 1905, 1911-1912 and 1913. 

The Schistocerca nymph does the most injury, but from 1899 
to 1902, a great deal of mischief was also caused by the grey locust 
(Pachytylus migratorioides) . 

Season of Invasion and Direction of Flight. 
— The Schistocerca nymphs arrive at Hodh from the regions of the 
Sahara in the red, or yellow, stage, in June, or July, as soon as 
the rains begin. The insects mate and lay their eggs shortly after 
arrival and the larvae hatch out and spread over the Sahara zone 
in every direction. 

If the number of locusts is very large, as it was from 1906 to 1909 
inclusive, and again from 1914 to 1918 inclusive, the swarms reach 
the districts of Kayes-Nioro and Nara between July and October. 
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The sandy character of the soil in the Sahara zone, together 
with the moderate rainfall, appear to be favourable to the spread 
of the Schistocerca nymphs, whereas their progress is arrested in the 
Sudan district, along a line that varies according to the season, by 
the heavy rainfall and excessive damp. 

From the Sahel, the insect normally extends its ravages east- 
ward, and either crosses the bend of the Niger, or follows the valley 
of that river. These nymphs swarm in the Gao district from August 
to September, or from January to February, and at the latter season, 
some of the bands resume their flight towards the Sahara by the way 
of Wady Telemsi and Adrar Iforas, while the others continue their 
course in the direction of the Tchad. 

During the first part of the dry season, the swarms sometimes 
make their way far towards the south, but they then do little harm 
to the crops, either because the harvest is ended, or because the wild 
vegetation provides them with sufficient food. As soon as the soil 
becomes too dry and hard to allow of oviposition, which occurs about 
December, the insects again taken wing towards the north, 

Localities for Egg-Laying, — The locust has only 
been observed to lay normally in the Sahalian zone and the districts 
of Nema, Nioro, Niafunke, Goudam, Timbuctoo and Gao. 

The swarms alight at night, for this is the time for oviposition. 
Incubation lasts from two to three weeks, and the insect is able to 
fly in forty to sixty days after it is batched. 

Return Flights. — Swarms of locusts proceeding North- 
wards are seen in Hodh from October to February. 

Pachytylus migratorioides , which is. more feared in some of the 
southern districts than Schistocerca tatarica, has not been reported 
since 1902. According to local tradition the swarms of this Acridian 
start from the Manding Plateau. 

Niger. — The Dates of the Invasion. — AH the 
documents consulted, and the data given on this subject by the 
natives agree that, until towards the end of last century there had 
never been, throughout the whole territory, any large invasions of 
locusts that had destroyed the crops. Every year, a small black 
locust used to come from the East in October, but it flew over the millet 
fields without touching the grain and alighted on trees, date-palms 
by preference, and devoured the leaves. This species has now disap- 
peared, 

About thirty years ago, probably in 1890, the first invasion of 
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grey locusts with pinkish-yellow abdomens took place. They came 
both from the North and the East, and over ran the whole territory, 
doing considerable damage. Since that time, no single year has 
passed without swarms of locusts, which while they were insignif- 
icant in size in the vicinity of the Niger, the district of Niamey being 
relatively little attacked, increased in dimensions and density as 
they passed eastwards. 

Season and Direction of the Invasions. — 
As regards the time and direction of the invasions, it seems that the 
Military Territory of the Niger may be divided into three well-defined 
zones where the season of the arrival of the locusts and the course 
of their flight are quite different. These zones are : 

а) In the East, the region included between the Territory of 
Tchad and a N-S line following approximately the meridian of the 
10th degree of east longitude. 

б) In the West, a strip of territory about 100 km. wide and 
parallel to the river. 

c) In the Centre, the region included between the two preced- 
ing zfcnes and forming the greater part of the Territory. 

A . — Eastern Region. — The swarms that reach 
this district are the largest in the Territory. They arrive during the 
winter and generally come from the East. Thus, in Bilma, they are 
reported in January as coming from the East, or occasionally from 
the North. Most of the swarms arriving at N’Guigmi come from 
the East in November, although a few smaller bands have been re- 
ported in July. Numerous swarms from the Tchad invade Maine- 
Soros every winter, one especially large swarm was recorded in 
February 19, 1919. 

All these bands of locusts interrupt their flight towards the 
West when they reach the neighbourhood of the 10th meridian, 
or more exactly on the western limit of the vegetation of the Oases, 
which traces a curve towards the West as it passes towards the cul- 
tivated regions of the South. No swarm has ever been reported at 
this season flying in the direction of Goure, or northwards to Agadez. 
We shall, however, meet with these locusts again in the paragraphs 
dealing with egg-laying and the return flights of the insects. 

B. — Western Region. — The district of Niamey, 
which lies on the extreme limit of the territory, is the goal of many 
small swarms that annually make their way thither from every 
quarter in February and March. Those swarms that axe composed 
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of grey locusts with pink abdomens, arrive at a time when there are 
no crops, or grass, to be found, so the insects gradually disperse in 
all directions and disappear as soon as the heat sets in without re- 
forming into swarms. Thus from the point of view of “ migrations * 
the river district clearly does not belong to the same category as 
the Eastern district of the territory. 

The invasion of i8cjo was especially destructive in the region of 
Niamey. It took place in May, for the first rains hatched out the 
eggs that had been laid by the locusts in the sand, and for six or 
seven years, the country suffered from fresh broods of innumerable 
nymphs that appeared annually. At last, however, the pests dis- 
appeared and from that time, the riverine district was free from 
the nymphs and only troubled by the swarms of adult insects 
mentioned above. 

Central Region. — This region as we have delimited 
it, forms the largest part of the Territory, and suffers from two 
annual invasions of locusts one occurring before, and the other 
after, the rainy season. 

The first swarms arrive in May and June ; they come fro*n the 
North-West of Azaouak, a district North-West of the Tahoua- 
Agades line. Some of the swarms stop between Tessaous and Ma- 
daoua (to these we shall return in the paragraph dealing with ovi- 
position), but the larger number continue their course to Tassaoua 
and then turn due East by way of Zinder. This invasion is short, 
for the locusts (which are grey with pink or light yellow abdomens) 
only stay one or two days and mate, since they find nothing but 
the leaves of the trees to eat. In the neighbourhood of Goure, 
a few bands turn aside to the South-East in the direction of Maine- 
Soro and Nigeria, but most of the swarms fly North-East to the 
limits of the vegetation of the Oasis on the io° of East longitude 
where the bands reported from Bilrna and N’Guigmi have already 
halted three months earlier and to which region they seem to be 
irresistably attracted. 

The second invasion takes place immediately after the end of 
the rainy season and follows an exactly opposite course to that 
adopted by the preceding invasion, the swarms starting from the 
edges of the oases where the first-comers had stayed their flight. It 
is, however, a new invasion, for the locusts composing these swarms 
are generally smaller than those that passed three months earlier 
and most of them have brilliant pink, almost red, abdomens, so that 
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it can be no question of the returning bands of the first invaders. 
The swarms reach Goure in September, and are seen in October^ at 
Zinder and Tessaoua. 

This second invasion is much the most dreaded, for at this season 
an uninterrupted stretch of crops, mostly of ripe millet, extends from 
the Tchad to the Niger. The locusts which fly in such dense clouds 
as sometimes to give the impression that an eclipse of the sun is in 
progress, alight on the millet fields and devour an enormous amount 
of grain as compared with their size. The natives declare that 
many of the insects fall victims to their greediness and are found 
clinging to the ears of millet, dead from over-feeding. 

West of Tessaoua, the swarms take their flight in two directions, 
but finally meet at the same point. Some of them turn towards 
the north arriving at Agades in October, and on coming into contact 
of the Massif of the Air, sheer off westward towards the Azaouak, 
The others continue their westerly course past Madoua and Tahoua, 
and when they arrive at the Massif of the Ader, fly north in the 
direction of Azaouak. 

'Ehe region of Agades and the Massif of the Air adjoin the central 
region which is annually exposed to the two invasions, to which 
allusion has just been made. The neighbourhood of Agades escapes 
the first invasion, for the locusts pass to the South-West, but on the 
other hand, at the time of the second invasion, many nymphs that 
have hatched out a few months previously in the district of Air 
and have gradually descended the southern slopes of the Massif, 
ravage the meagre, sparsely-sown crops of that area. These swarms 
meet the others returning southwards, mingle with them, and disap- 
pear with them in Azaouak. 

The latter place thus appears to be a meeting centre at the end 
of October and early in November, for all the swarms of locusts in 
the Central region on their %vay east after the rains. What becomes 
of these bands ? They ought to be met with at Hogger. If they go 
North-west, they would be reported in winter from the district of 
Gao and Adrer or Iforas ; perhaps some of the flocks continue their 
course to the west and south-west, in which case, the locusts found 
in February at Niamey may belong to these swarms that have 
been weakened and reduced in numbers by their long winter flight. 

The natives, however, assert, without adducing any proofs 
that these insects pass the winter in Azaouak where the rocky plat- 
eau pierced with numerous deep caves would afford them shelter 
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from the cold. If this be the case, these locusts may well form 
the swarms which take part in the first invasion and descend again 
q^xt year, in May towards Zinder, but we possess no certain data 
in confirmation of this hypothesis. The problem can only be solved 
by seeing these bands join forces with the migrating swarms found 
in the Timbuctoo district and on the Hoggar massif. 

Oviposition. — The best known localities of oviposition 
in the Territory, and certainly those where the locusts lay most 
eggs, are situated on the western limit of the vegetation of the Oases 
between the line running North and South from Bilma to N'Guigmi 
and the meridian of the 10th degree of East longitude. The swarms 
from Bilma and N'Guigmi come hither in January and February to 
lay their eggs and are successively followed by those from Zinder 
and Goure which, however, do not arrive until June. 

Another favourite place for oviposition is the district lying 
between Madaoua and Tessaoua on the northern limit of the cultivated 
laud. Here, some of the swarms stop in May on their flight from 
Azaouak. 

A third area of oviposition has been also reported in the Air 
massif, but nothing is known as to the origin of the swarms that 
frequent it. 

It is generally assumed that the first rains make the eggs hatch 
out. According to the natives, the eggs may remain for two years 
in the sand if there is no rain to moisten them. A fortnight after 
heavy rain, the ground is covered with countless nymphs that have 
emerged from the egg-clusters. Three weeks subsequently to their 
appearance on the surface of the soil, the insects are able to jump 
short dis tances, and a week later, they can fly a little. After another 
fortnight they are capable of undertaking long flights. 

There is certainly one exception to the general rule according 
to which the action of rain is necessary for the hatching of the locusts 
eggs. In the Oasis of Bilma, it hardly ever rains, indeed, rainless 
periods lasting several years almost invariably occur, yet it is to this 
very region, situated on the line where the cultivated land borders 
on the desert, that the largest numbers of locust swarms come to lay 
their eggs, while the nymphs hatch out every year and wend ther 
wav southwards. This apparent anomaly may possibly be explain- 
ed as follows : 

At the base of the rocky cliffs forming the eastern boundary 
of the region in question, there flows a subterranean stream which 
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comes from the north and seems to go past Bilma and Agadez in 
the direction of the Tchad. Although this stream runs at a depth 
of one metre at Agades, it is almost on a level with the ground at 
Bilma where the locusts deposit their eggs. In June, the sand is 
saturated with water, and as it gradually becomes heated by the sun, 
so much water is given off by evaporation that the few centimetres 
of sand between the stream and the air, in which stratum the eggs 
have been deposited, becomes damp and therefore the eggs readily 
hatch out. Thus, the same result is obtained as from the rain, 
but the moisture reaches the eggs from a different direction. 

Return Flights. — The returning swarms mentioned by 
the district Governors are few in number. 

It has been reported from Bilma that some of the swarms coming 
from the east in January returned to that quarter in February, 
but nothing was said as to whether oviposition has been effected 
in a normal manner. It was, however, stated that the number of 
these returning bands is very small in comparison with that of the 
outward bound swarms. 

At Agades, some of those locusts coming from the north which 
we have already spoken of, are occasionally seen in October to unite 
together into large swarms and direct their course to Azaouak. These 
returning locusts are so thin that they are worth little as an article 
of food ; the expedition to Tenere did not prove a success and for 
the above reason was a great disappointment to the natives. 

What part do the return swarms play in the the second invasion 
that crosses the central region of the Territory ? This ‘is most diffi- 
cult to determine, but it is certainly very insignificant since the greater 
number of the locusts that come subsequently to the first invasion, 
die after they have laid their eggs on the soil, which is impregnated 
with salt, or natron, for the scanty vegetation offers the locusts no 
sustenance, and the ground is sometimes covered with their dead 
bodies. The few individuals that survive go back probably with the 
nymphs, but there are no data showing the number that actually 
survive. 

Further, it may well be that the many large grey locusts "which 
we mentioned above as being found dead, clinging to the millet 
ears, were old insects that had undertaken the task of guiding the 
young swarms and had succumbed to age, and not to greediness. 

If this explanation is correct, and it is true that the locusts winter 
in Azaouak-, we could now trace out the complete cycle of which 
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we spoke earlier : the insects hatch near Bilme in the summer, 
migrate towards the West in the autumn, winter in Azaouak returning 
in the beginning of summer to the neighbourhood of their hatching- 
place where they propagate their species and then die. In this case, 
they would traverse a thousand kilometres. 

But even if these suggestions are taken as proved, we should 
only have a partial solution of the problem for the whole question 
of the migrations remains almost untouched. What is the complete 

♦ 



I-XI = months of year, 
H = wintering. 

P = laying of eggs. 


course of the swarms reaching Bilma and N’Guigmi in winter from 
the East Whence come the locusts that lay their eggs in Air, and 
those that arrive at Niamey from all directions in February ? 

As we foreshadowed at the beginning of this article, nothing 
but a thorough study of the Acrid idi, carried out over the whole of 
Africa, would render it possible to fix the principles and determine 
the general rules governing the migrations of locusts. This paper 
can only form a small contribution to the study of the question 
(see fig. 92). The information collected is, however, a valuable 
help in the attainment of the object aimed at by each of the Govern- 
ments forming a party to the agreement for the control of locusts. 
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Observations from 1922-1923. — The telegraphic 
information transmitted to Algiers arrived in the following chrono- 
logical order : 


May 31, 1922, swarm reported from M' Bout. 

November 2, 1922, swarm reported from M* Bout. 


)) 

24 

» 

» 

» 

» Nioro coming from the- 
south-east and flying 
north-east. 

}> 

25 

» 

)) 

» 

» Niamey coming from the 
east and heading south. 

December 

3 

» 

» 

)> 

» Nema (west of this place) 

» 

4 

» 

» 

)> 

» Niamey coming from the 
south-east and going 
north-west. 

» 

3 i 

» 

» 

» 

» Tillabery coming from 
the east and flying 
north. 

January 

i, 

1923 

)) 

» 

» Tillabery coming from 
the east and going south 

» 

2 

» 

» 

» 

» Niamey, coming from 
N. N. W. and going 
south-east. 

» 

12 

» 

» 

)) 

» Kiffa. 

» 

15 

M 

» 

» 

» Tillabery coming from 
the east and flying west. 

» 

21 

)} 

» 

» 

» Kiffa, 2 km. to the north. 

February 

12 

)) 

» 

» 

» 72 km. W. S. W. of Nara 

a portion of a large 
swarm reported from 
Ngalabougo. 

March 

5 

» 

» 

» 

» Niamey. 

» 

11 

)) 

» 


» El-Oualadji. 

» 

20 

» 

» 

» 

» Baroueli coming from 
North-east and flying 
eastward. 


29 

3 ) 

» 

» 

» Dogondoutchi. 
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6 1922, swarm reported from Baroueli and Hl-Ouala- 



dji. 

5 » » 

» » Dogondoutchi. 

26 » » 

» » Niamey passing north. 

27 » » 

* » Niamey passing north- 


east. 

28 » » 

*» Niamey passing east. 


General Government of French W. Africa 

Inspector General of Agriculture. 



FURTHER PROGRESS IN THE IMPROVEMENT 
OF ARABLE LAND 


As a result of the development of agronomic science and of the 
progress made in the experimental field of plant physiology, many 
new ideas as to the best means of increasing agricultural production 
have gradually arisen. At the present time, it is certain that the 
increase in the living vegetable matter of our agricultural products 
can only be attained by a thorough knowledge of the biochemical 
nature of the soil and of the chemical energy of the plant cell. The 
problem is of paramount and world-wide importance, but in France 
especially it would be possible to increase the crops of wheat, beetroots 
and potatoes, an immense advantage to the national revenue, since 
the agricultural products of that country are valued at thousands 
of millions of francs. 

The distinguished scientists of the preceding century gave their 
attention to soil physics and chemistry, but the more recent revelations 
of science have shown that the soil is inhabited by various organisms 
which play a large part in plant nutrition. It was Pasteur who, 
last century, drew attention to the great importance of the micro- 
organisms in the soil, but unfortunately, the signal service rendered 
by his genius in this direction was not sufficiently recognised. 

The work of the soil bacteria was only realised when the great 
discoveries of the celebrated scientist Berthelot, resulting from his 
first experiments at Meudon in the assimilation of free nitrogen, and 
the studies made by Winogradski, Duclaux, Maze:, Laurent, 
Schxoesing, Beijerink and others on the circulation of nitrogen in 
the soil threw a new light on the important function of these indis- 
pensable microorganisms. 

Hellriegel and Wiij.fahrts’ discovery of the synergy of the 
bacteria present in leguminosae and of algae, and the exhaustive 
studies of Hiltner and Nobel suddenly enlarged our knowledge of 
the facts connected with the assimilation of atmospheric nitrogen. 

Qaron, a farmer of Elleubech, had however been engaged in 
working out the problem of the importance of soil bacteria as factors 
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effecting the vital processes of plant life, and the fruit of his long la- 
bours was the discovery that arable land could be inoculated with 
soil bacteria capable of assimilating atmospheric nitrogen. He adopt- 
ted this inoculation process in the case of fields to be sown with 
wheat. 

The writer of the present article, on his return from the Pasteur 
Institute thirty years ago, gave much attention to this question, 
and strongly advocated the idea of inoculating arable soil, as is shown 
by his published works on this subject and the numerous lectures 
given at Paris, Nantes, Grenoble, Rome, Berlin, Vienna and Cracow. 

Unfortunately, but little heed was paid to the ideas of Pasteur 
and of Berthelot, indeed, it is only after many years of experiment 
in many countries, especially in America, that it has been realised 
how important is the work of these small living organisms which, 
by the changes they produce in substances and in energy, exert 
such an enormous influence upon the fertility of the land as to make 
it impossible to disregard their activity. 

No agriculturist can now deny that the work of these bacteria 
is one of the most important factors in determining the fertility of 
the soil. We, ourselves, have found the weight of the bacteria pre- 
sent in a soil layer of qo cm. extending over 1 hectare of fertile arable 
land to be from 200 to 400 kg., while that of the other living 
organisms ranged from 800 to 1000 kg. 

The following groups of organisms live in arable land and are 
very active agents in promoting its fertility : 


1) bacteria * 

2) fungi 

3) algae 

4) protozoa 

5) rotifers 

6) oligochaetes 

7) nematodes 


8) enchytracides 

9) tardigrades 

10) spiders 

11) insects 

12) molluscs 

13) mammals. 


All these organisms that inhabit the soil require for their support 
oxygen, hydrogen, carbon, nitrogen, phosphorus, sulphur, chlorine, 
potassium, sodium, lime, magnesium, aluminium, iron and mangan- 
ese. In the case of the heterotropic forms, it is necessary that the 
carbon should be present in an organic form, and for the same reason, 

2 — Agr . mg . 
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organic substances axe of paramount importance to the existence of 
the bacteria and fungi of the soil. 

The oxygen and water in the soil play a special part in connection 
with all the living organisms, which have frequently almost to 
contend with one another in order to secure the amount of water 
necessary to their well-being. 

Since no organisms can live without water, the determination 
of the water capacity as well as of the air capacity of a soil is the 
basis of biochemical experiment. 

In order to know exactly the proportions of the aerobic and 
anaerobic organisms, it is necessary to determine the amount of car- 
bon dioxide and oxygen present in the soil. 

Oxygen is indispensable to metabolism and to the functioning 
of the radicle system of the plant. If the oxygen content of the soil 
falls, however, the processes of assimilation continue normally, even 
when the amount of oxygen is small, and intermolecular respiration 
may take place in the radicle system. 

Further, the reaction of the soil greatly influences the biological 
processes occurring in it, hence this factor deserves serious attention, 
not only from the purely physiological standpoint, but also from the 
phytopathological point of view. 

The hydrogen-ion concentration of a soil has a great influence 
upon its chemical and biological absorption. Neutral and alkaline 
soils absorb nutritive substances more readily than those with an 
acid reaction. In order to judge of the biochemical processes in 
progress in a soil, the colloidal substances present must be determined. 
The value that is of most interest to the biochemist is the degree 
of dispersion which determines the area of the active surface. Bio- 
logically speaking, the colloidal content is the most decisive factor, 
and the colonies of bacteria must not only be taken into account, but 
also other groups of organisms. Of these the principal are the acti- 
nomycetes, and different species of fungi and algae. The quantity of 
micro-organisms varies considerably according to the kind of soil and 
the extent to which it has been worked. By far the larger number 
are found in a layer varying in depth from 10 to 25 cm. ; below 40 cm., 
their number decreases rapidly, and at a still greater depth, there are 
relatively few. 

In order to better illustrate this, the number of micro-organisms 
is given which were found in 1 gm. of dry soil taken from a layer 10 
to 20 cm. deep. 
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In a rye field 

30 to 

43 million 

In an oat field , 

28 ” 

45 " 

In a barley field 

42 ” 

58 " 

In a beet field 

70 ” 

90 " 

In a potato field 

42 " 

45 ” 

In a clover field 

72 ” 

86 " 

In a lucerne field 

80 ” 

120 ” 

In good garden mould 


130 " 


It must, however, be mentioned that the above figures refer 
to soil samples taken after the crops had been carried at the begin- 
ning of August. The data obtained show that the largest quantities 
of bacteria occurred in the fields where sugar-beets and clover, or 
lucerne, had been grown and in good garden mould. Most of them 
were the rod-like forms, cocci being rarer. The number of fungi 
found was somewhat small. Ordinary forest soil contains fewer 
micro-organisms, 15 to 26 million being present in 1 gm. of a dry sam- 
ple taken from a layer 20 cm. in depth, and only 5 to 9 million in the 
case of acid soil. 

The composition of the microfiora, of which nothing has been 
known until now, has a great effect in maintaining the fertility of 
the soil. 

All these micro-organisms require, inadd ition to oxygen and wat- 
er, certain quantities of nitrogen, carbon, phosphorus, potassium, 
magnesium, iron, and sometimes of aluminium, in easily assimilable 
forms. 

According to our experiments, they contain 40 to 50 % of carbon 
which would seem to show that they need larger amounts of carbon 
than of the other substances. 

Different kinds of micro-organisms find their home in the soil, 
the following groups of bacteria being represented : 

1) bacteria which, like green plants, need not be supplied with 
sources of carbon dioxide or of nitrogen. These autotrophic bacteri 
can obtain for themselves carbohydrates, as well as albuminoid sub- 
stances, carbon dioxide and inorganic salts ; 

2) bacteria needing sources of organic carbon, but independ- 
ent of nitrogenous substances, as they can obtain all the latter they 
require in the presence of carbon, atmospheric nitrogen, nitric and 
ammoniacal nitrogen; 

3) bacteria which, like animals, require sources of organic car- 
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ben, and obtain their nitrogen from nitrogenous compounds. They 
cannot produce inorganic substances, nor effect the synthesis of 
carbohydrates, neither can they form the albuminoids present in 
living cells. 

Bacteria and fungi find in the organic matters of the soil : 

1) substances for the building up of new living matter ; 

2) the substances they require for respiration. 

The amount of carbon dioxide liberated in 1 kg. of soil at the 
same temperature and moisture content and with free circulation of 
air, affords an indication of the relative respiration intensity of the 
autotrophic and heterotrophic micro-organisms present in different 
soils. The quantity of carbon dioxide given out under these condi- 
tions shows the vital energy of the bacteria and their power of breaking 
up the organic substances in the soil. 

In organic matter, the bacteria not only find a source of the energy 
necessary for respiration, but also a rich store of carbon and nitrogen, 
for the formation of new living matter. 

The writer was the first to discover the origin of the large amount 
of carbon dioxide in the soil and its great importance. This he did 
as early as 1905, as a result of numerous experiments. He also laid 
stress upon the large quantity of carbon dioxide produced by the soil 
bacteria. 

Bor several years, the writer has studied the intensity of the 
respiration process in the auto and heterotrophic micro-organisms 
living in the soils of our fields, meadows, forests and gardens. 
This work has shown the intensity of the process to vary enormously 
and to depend upon the following factors : 

1) the air and water capacity of the soil, 

2) number of active autotrophic and heterotrophic forms, 

3) intensity of oxidation and of breaking-down processes, 

4) soils power of splitting up cellulose, 

5) chemical reaction of soil, 

6) mechanical cultivation, 

7) kind of fertiliser used, 

8) species of plants grown. 

The writer gives the following numerical data obtained in the 
course of his long investigations, which will serve to show how the 
respiration intensity of micro-organisms in the soil is a criterion of 
the fertility of the land. 
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The respiration intensity of the autotrophic and heterotrophic 
micro-organisms present in 1 kg, of soil containing 20 % of water, 
and kept under aerobic conditions for 24 hours at 20°C. has a certain 
relation to the bacteria in the soil. 

The following amounts of carbon dioxide have been found in 
1 kg. of dry soil : 


Average in soil free from organic substances .... 8.14 mgm. 

Meadow soils 10.16 ” 

Forest soils poor in organic matter 9.12 ” 

Forest soils rich in organic matter 16.26 ” 

Poor rye and oats sols 19.25 ” 

Good rye and oats soils 30.36 ” 

Good wheat soils 30.48 " 

Good clover soils 53 .60 ” 

Good sugar-beet soils 56.68 

Good garden mould 62.75 ” 


Carbon dioxide production falls rapidly as the depth of the soil 
increases, thus only traces of the C 0 2 resulting from respiration are 
met with 50 cm. below the surface. The liberation of a large amount 
of this gas is evidence, not only of the presence in the soil of much 
easily-destroyed organic matter, but also of the presence of actively 
working bacteria. 

It should be remembered that these quantities of carbon dioxide 
given off by respiration in 24 hours represent the average for 20 days. 

Distinct differences can be detected in the intensity of the respi- 
ration of the soil micro-organisms. These variations depend, as wre have 
seen, on certain factors, and especially upon the number, kind, and 
activity of the bacteria, as well as upon the nature of the organic 
substances in the soil. 

Supposing that the micro-organisms in 1 kg. of arable soil from a 
a layer 26 cm. deep were only to produce 30 mgm. of carbon dioxide 
in 24 hours, the amount of this gas evolved by the micro-organisms 
in a mass of clayey soil weighing 5 000 000 kg. (the average weight of 
a layer 36 cm. deep spread over 1 hectare), would be 150 kg. per day 
which, if we only reckon at 200 days the time when the annual tem- 
perature attains the average of i5°C., would mean a liberation of 
000 000 litres of C 0 2 every year. The large quantities of this gas 



844 


STOKXASA 


expired by these bacteria help to form mellow soils, especially those of 
the more friable types. These figures leave no doubt as to the large 
part played by the respiration of micro-organisms in the formation of 
the carbon dioxide in the soil. One fact is especially interesting in this 
connection viz., the respiration of the micro-organisms present in a 
soil layer io to 30 cm. deep raises the temperature of the soil from i° to 
2°C. This is of the greatest importance, since such a rise in temper- 
ratuie represents 4 to 8 million calories per hectare. 

In soil that has been altered to this extent, the carbon dioxide 
absorbed by the groundwater transforms the bi- tri- and tetraphos- 
phates slowly, but surely, into water-soluble phosphoric acid. 

It is also very necessary that the cations should be changed in 
the soil into bicarbonates ; in the formation of the latter is to be found 
the true importance of the above-mentioned carbon dioxide problem. 

These bi-carbonates also form nutritive substances which promote 
the metabolism of the plants, also, they are easily absorbed by the 
root system, especially in the presence of carbon dioxide and are 
carried to the organs containing chlorophyll. 

The plant finds in the soil, not only biogenetic elements like 
potassium, calcium, magnesium, iron and aluminium in the form of 
bicarbonate, but also carbon. Green plants assimilate carbon dioxide 
from the atmosphere by means of their aerial organs supplied with chlo- 
rophyll, while by the agency of their roots, they can obtain carbon 
from the bircarbonates of the soil thus, considerably increasing the 
chlorophyll function, raising it as much as 70 to 160 %, as we have 
found. 

If the pressure of the air changes, the temperature increases, and 
the soil air containing carbon dioxide rises and comes in contact with 
lower surface of the leaves which is well provided with pores. 

Low-growing plants are able to make more rapid and ready use 
of this stream of assimilating energy than trees. The old statement 
that green plants can obtain their necessary carbon only from the 
air is not true, for the roots are able to use the carbon present in an 
organic, or inorganic, form, in the soil, although the air still remains 
the chief sources of supply upon which the chlorophyll phenomena 
depend. 

Our experiments have shown that when the 0 O 3 content of at- 
mospheric air is 0.1 % the green mass of the crop is increased by or- 
ganic synthesis. In ordinary air containing 0.04 % in volume of C 0 2 , 
the whole weight of the beet rose to 120 gm. When the C 0 2 content 
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reached 1 %, 2 % and 3 % the weight of the plant rose respectively 
to 224 gm., 258 gm. and 272 gm. Thus increasing the amount of 
CO, in the air progressively augments photosynthesis and metabolism, 
as well as contributing to the formation of fresh plant substance. The 
experiments were carried out for 38 days at the uniform temperature 
of 22°C. These facts prove that it is absolutely necessary to increase 
the production of carbon dioxide by bacteria. 

Therefore we will investigate the soil on the one hand in order 
to determine the bacteria, or bacterial spores and the decomposing 
organic matter it contains, and on the other, with a view to 
determining the carbon dioxide production so as to have some basis 
upon which to work in trying to increase the output of CO, . 

Organic Synthesis. — Carbon assimilation and the absorption 
of biological elements by the organisms of the sugar-beet proceed 
entirely according to certain mathematical laws. In the presence of 
different plant elements, and under ordinary conditions, the dry sub- 
stance produced on 1 hectare of soil is 8000 kg. roots, and 4000 kg. 
leaves, or a total of 12 000 kg. of sugar-beets. 

This dry matter includes 5.400 kg. of carbon. We found from our 
experiments that during the vegetative period, the organism of the 
beet, that is to say, the roots and leaves, gives off 4.280 kg. of carbon 
in the form of carbon dioxide ; therefore the sugar-beet assimilates, 
under the influence of the solar rays, 9-680 kg. of carbon in the form 
of atmospheric carbon dioxide. The photosynthesis can be decidedly 
increased by C 0 2 and radioactivity. 

In order to accomplish this, it is necessary for 44 million cubic 
metres to pass through the pores of the leaves. We can now have 
some idea of the dynamics of photosynthesis. If one of the elements 
of the plant has its physiological function lessened by a decrease in 
the energy of the solar rays, or a variation in the amount of heat, 
moisture etc., the whole process of photosynthesis is correspondingly 
depressed. 

The phenomena of the assimilation of atmospheric carbon 
dioxide and of the biogenetic elements in the soil take place in 

relative proportion. b # 

The reabsorption of the biogenetic elements of the soil is carried 
out according to certain mathematical laws ; 9680 kg. of carbon are 
assimilated in relation with 168 kg. nitrogen (N.), 220 kg. potassium 
(K t O), and 66 kg. phosphoric acid (P.OJ. All the mechanism 
for the synthesis of the materials used in the construction o 
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the plant organism is regulated according to the results of the 
assimilation of C 0 2 from the atmosphere, because all the biogenetic 
elements have a certain relation to the carbon assimilated, and the 
reabsorption of the mineral elements of the soil depends upon the 
intensity of the photosynthetic process and upon the composition 
of the carbohydrates, fats and albuminoids. Herein lies the solu- 
tion of the great problem of the increased yield observed in the sugar- 
beet. By the application to the soil of a large number of biogenetic 
elements, phosphorus, nitrogen, potassium etc., in the form of chem- 
ical fertilisers, we have already obtained the best results obtainable 
by this means. If we desire to produce a still higher yield and im- 
prove the quality of the crop, we must so arrange that the organism 
has at its disposal more carbon in the form of carbon dioxide and this 
can only be done by increasing the biological activity of the soil to 
the point of making one kg. of dry soil produce 100- 130 ragm. of 
C 0 2 in 24 hours. In fact, all the best sugar-beet soils are characterised 
by intense biological activity and large production of carbon 
dioxide. 

By a series of continuous experiments, we have succeeded in 
supplying the soil with certain quantities of nitrogen, phosphorus 
and potassium under forms that will unite to make easily-decomposed 
organic combinations containing a larger number of active bacteria. 

These compounds are, nitrogenous humus and phosphatic humus . 
The latter contains 13 to 14 % water-soluble phosphoric acid, a 
larger proportion of organic matter and about 2 thousand million 
active bacteria per gm. Phosphatic humus is made with natural, 
crushed phosphate. 

Fortunately for France, she possesses large quantities of various 
kinds of natural phosphates that are easily disintegrated by biological 
action. The powdered phosphate is mixed with prepared peat which 
is subsequently inoculated with cultures of bacteria, those species 
being selected that are found upon the root of the sugar-beet. These 
bacteria are cultivated artificially, and the whole culture is inoculat- 
ed into the prepared peat which is in a colloidal condition. The 
mixture is then left to ferment for 15 days. The phosphatic humus 
thus obtained has been used with marked success as a substitute 
for superphosphate. Nitrogenous humus is made with calcium cyana- 
mide, which is transformed by the action of the enzyme urease 
into ammonium carbonate. In the presence of carbon dioxide, 
bicarbonate of ammonium is formed. 
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The percentage of the fertilising substances present in nitrogen- 
ous humus is as follows : 

Ammoniacal nitrogen 8 • 10 °/ 

Organic matter 25 : 30 % 

Nearly one thousand million active bacteria are found in i gm 

Satisfactory experiments (to the total number of 320), have 
been made with this fertiliser at our State Experiment Station, as 
well as by the Agriculturists' Association of the Republic, the Brian 
Regional Chambers of Agriculture, and at Prague. M. Mahner 
(Councillor), M. Skarde (engineer) and Dr. I.ipschutz being chiefly 
interested in these tests. According to the published results, the 
crops were increased 53, 70 and 120 % by the application of 600 
to 800 kg. of this biological fertiliser per hectare. 

Nitrogenous and phosphatic humus have the same effect as 
dung and chemical fertilisers, but they produce higher yields. The 
bacteria of these humic fertilisers not only are more numerous than 
in dung, but they include species giving rise to a very beneficial fer- 
mentation action in the soil. 

From all that has been said, it is clear that we actually have 
at hand the means of greatly increasing our agricultural crops, pro- 
vided we keep in mind that free access of oxygen to the soil is 
necessary to insure proper fermentation. 

In the experiments we have carried out with a soil that had 
been fertilised and inoculated with bacteria and was distinguished 
by great intensity of respiration, i kg. of air-dried soil producing 
up to 120 mgm. of C 0 2 in 24 hours we succeeded in obtaining the 
following yields per hectare : 500 to 680 qx. of roots containing 
18.4 % of sugar, and 246 to 319 qx. of leaves. 


Jules Stoklasa 

Director of the State Experiment Station of Cxecho-Slovachia , 
and Professor of the Higher Technical School, Prague. 



THE NEW NITROGENOUS FERTILISERS 
OF GREAT BRITAIN 


The new nitrogenous fertilisers were already known and studied 
to some extent in Great Britain even before the War, but they played 
no very great part in practical farming. In this there were two rea- 
sons. In the first place the British farmer relies very largely on 
livestock to supply his land with nitrogen. A large number of 
cattle, sheep and pigs are kept, and over most of the country the 
system of husbandry centres round the animals. 

Before the War the foUowing were the approximate quantities 
and values of the nitrogenous manures consumed in the United 
Kingdom : Estimated 

Tons per annum. value per ana : 

Pre-War Price. 


Farmyard Manure 37,000,000 

Nitrate of Soda 80,000 

Sulphate of Ammonia 60,000 

Cyanamide & Nitrate of Lime . . . . 10,000 


£11,000,000 

920.000 

750.000 

110.000 


In addition to the farmyard manure large quantities of animal 
fertiliser are added annually to the soil by means of sheep folding, 
a common practice on loams, sandy and chalky soils, in which sheep 
are penned on the arable land, eat the growing crop and receive 
in addition quantities of corn and cake. No good estimate can be 
made of the quantities of nitrogen thus added, but in the aggregate 
they are considerable. 

This factor continues to operate and it remains true that nitro- 
gen reaches the farm soil largely through the animals. 

A second cause of the comparatively small part played by 
the new nitrogenous fertilisers in British agriculture before the War 
lay in the fact that the country is well supplied with coal, and that 
various coal-using industries, notably Gas Works, Coke Ovens, 
Producer Gas Plants and others, take steps to recover the ammonia 
produced. To some extent the manufacture of sulphate of ammonia 
is only incidental to the main business. The manufacturers can 
hardly help making it; they cannot destroy the ammonia nor 
discharge it into the atmosphere or the streams without involving 
themselves in breaches of the Alkali and other Acts. 
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When industry is going at full pace the normal output of 
400 000 tons or so per annum becomes almost automatic. The re- 
sult is that a large quantity of sulphate of ammonia is available on 
the British market, far in excess of what the farmer now uses, or in- 
deed is likely to use, in any time in which we are interested. Much 
was exported, very largely to the sugar-producing countries and to 
Japan for rice cultivation. The figures, in long tons, were : 



1909 

1910 

19x1 

I 9 « 

1 1913 

Production 

Export 

Home consumption 

233 664 
162 300 
71 700 

367 587 
284976 : 
1 87000 

384 976 
292 000 
85500 

388 308 
287 000 
90 000 

! 432618 
325 000 
97 000 


The greater part of the home consumption was for agriculture, 
but not all as other industries, such as refrigerating, etc., took their 
share, though the demand for such purposes does not appear to be 
increasing. During the War the figures rose and they reached a 
maximum in 1917. 

Since the War the production of sulphate of ammonia in this 
country has fallen off : the figures are : 



i 9 x? \ 

1913 

| 1919 

! 1920 

Production 

Home consumption 

Used for fertiliser ..... 

458 G17 
384 000 
230 000 j 

432 55 t 
404 500 
234 000 

! 397 513 

285 500 
269 000 

418 881 
233 500 


With a home production of sulphate of ammonia so far ahead 
of home requirements, and remembering also that the nitrate of 
soda industry is well organised in Great Britain, it is obvious that 
new nitrogenous fertilisers are likely to have some difficulty in estab- 
lishing themselves on the British market. 

There are, however, certain directions in which the new are able 
to compete successfully with the older fertilisers, and these will be 
considered under the various heads. 

Nitrate of Lime . 

This substance has been tested at a large number of centres and 
has usually proved as effective as nitrate of soda ; sometimes the one 
and sometimes the other has proved the better, but on an average 
the difference has been slight. The most extensive trials are those 
started before the War. Some typical results have been as follows : — 
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Mangolds 



* Midland Agricultural ! 
College, Derby 1913 (1) 

j Gloucester j 

Reading 
1909 (4) 
strong loam 

j Cirencester (a) j 

| Calcareous 
«*1{3) 

light soil 

heavy soil 

1 ^ I 

1910 


t 

cwt. j 

t cwt. 

t. 

cwt. 

t. cwt. 

: 

cwt. 

t cwtT 

Nitrate of soda . . . 

29 

8 7* 

30 14 

29 

14 | 

32 4 

1 25 

II 

34 18 

Nitrate of lime . - . 

28 

8 

30 4 7* 

32 

5 

30 3 

25 

II 

35 I 

No nitrogenous top- 










dressing 

20 

to 

25 18 7* 

23 

14 

28 0 

21 

19 

23 3 


(1) Midland Agricultural College , Derby, Reports 1915, p. 51, 1909 and 1910, p. 33. 

(2) Royal Agricultural College , Cirencester, 1910. 

{3) Gloucester Country Council Reports, 1909 and 1910, p. 74. Table 1. 

(4) Reading University College , Department of Agriculture , Bulletin VII, p. 11, 1909. 



| Potatoes 

Barley 

Wheat 


<*> i 

(*) 

(3) 

(4) ] 






Woburn 
1909 j 
Sandy 
loam, 

! 

Devon 

light 

soil 

Jersey 
(5 cent- 
res) 

1 

Aberdeen 
j Various 

1 centres 

[ 1907-1909 

Rothamsted 

1909 

Rothamsted 

1910 


tonsewt. 

! tons cwt 

lb. per 
perch 

j tons cwt. 

Grain 

bushels 

Straw 

lbs. 

Grain 

bushels 

Straw 

lbs. 

Nitrate of soda 

Nitrate of lime 1 

No nitrogenous top-dress- 

15 9 
15 6 

0 0 

-vl yi 

221 

22 S 

9 5 

9 6 

48.1 

46.2 

3882 

4449 

27.O 

2O.7 

; 3760 
3618 

mg 

14 12 

9 18 

195 

8 6 : 

28.7 

2619 

15.4 

1526 


(1) Journal of the Royal Agricultural Society , London 1909, p. 385. 

(2) Devon Country Council Report, 1907-1909, p. 6. 

(3) State of Jersey (USA) Field Experiments, 1911, p. 2. 

(4} University of Aberdeen and North Scotland Leaflet 9, p. 2. 

In practice nitrate of lime still suffers somewhat from the disad- 
vantage that it is apt to turn sticky in a moist atmosphere and that 
it must be conveyed in casks, a fact which necessarily adds to the 
cost of transport. Further, it is not suitable for the mixed or " com- 
pound ” fertilisers which are very popular in Great Britain. It has, 
however, the great advantage of containing calcium in place of 
sodium, and is therefore of value in two sets of conditions in England. 

1. — On heavy soils, since it does not cause the deflocculaton 
and therefore the stickness or “ unkindliness ” to use the farmers’ 
phrase, which is often brought about by nitrate of soda. 

2. — On soils deficient in lime, of which there are large areas 
in England, particularly in the west, where the calcium, small though 
it be in quantity, nevertheless proves of high value. 
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In the writer’s view there is a distinct future for nitrate of lime 
in Great Britain, not in supplanting, but in supplementing, nitrate 
of soda and sulphate of ammonia. 

Nitrate of Ammonia . 

This substance became available for British farmers immediately 
the War was over, although in anticipation of the event the Rotham- 
sted Experimental Station had made enquiries and experiments as to 
its probable value as fertiliser. Next to urea it is by far the most 
concentrated nitrogenous fertiliser on the market. When pure it 
contains 35 % of nitrogen, equivalent to 42 % % of ammonia. Half 
of the nitrogen is in the form of nitrate which is immediately 
available for the needs of the crop, and the other half in the form of 
ammonia which comes into, action somewhat later. Samples examin- 
ed at Rothamsted have been about 96 % pure, the remainder being 
mainly moisture : in this case the nitrogen content is 33 y 2 %, 

Further, as the ammonia is combined in the form of nitrate it 
has no exhausting effect on the lime in the soil, so that it can 
be used where there is a shortage of lime and where, therefore, there 
is reason to believe that sulphate of ammonia would not be wholly 
suitable. It is also entirely suitable for general farm crops and is 
perhaps the quickest-acting top-dressing known, being even more 
soluble than sodium nitrate, and at the same time, as part of its 
nitrogen is in the form of ammonia, it is not so liable to loss if wet 
weather sets in after it has been applied to the soil. 

Bike some other very soluble substances, ammonium nitrate 
is liable to attract moisture from the air, and some samples become 
unmanageable because they form a tough cake which cannot easily 
be broken and may become pasty. There are, however, several 
varieties or modifications of ammonium nitrate, and one of them is 
free from this objectionable property. It is obtained by recrystal- 
lising under special conditions. This non-deli quescent variety keeps 
quite well in a dry shed : some of it was stored in the manure shed at 
the Rothamsted farm for ten months without becoming unmanageable. 
But it is by no means clear that this result could always be obtained, 
or that sufficient of the non-deliquescent variety could with cer- 
tainty be manufactured to meet the needs of farmers. 

In the case of any fertiliser in England it is necessary to enquire 
how it would behave in admixture with others, partly because as 
already stated, farmers prefer to buy mixed or " compound ” manures, 
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and partly because, even when they buy the several substances 
themselves, they prefer to put them on altogether as far as possible, 
in order to save labour, a very serious item on British farms where 
wages are much higher than in many parts of the Continent. In the 
case of nitrate of ammonia this question would not usually arise, 
as the proper use of this substance is as a top-dressing. 

It was found, however, that should the necessity arise, nitrate 
of ammonia would quite well mix with superphosphate so long as 
this material was dry and in good condition, but that if damp, 
noxious brown fumes were given off, as might be anticipated. 

As a top-dressing it had the defect in some instances of scorching 
the leaves of the young plants, particularly in the drier and warmer 
parts of the country. At Rothamsted a crop of mangolds was in- 
jured in this way in 1914, the small crystals falling on the leaves 
yielded so strong a solution that the plant suffered considerably. In 
later experiments the material was applied in a fine interval during 
showery weather, with the result that it was speedily washed off 
the leaves and caused no damage at any time. In experiments in 
the North, where the conditions are moister and cooler, no bad 
effects were observed. 

The results of the experiments showed that nitrate of ammonia 
behaved very like nitrate of soda for farm crops : for example, for 
mangolds it was more effective than sulphate of ammonia when 
reckoned on an equal nitrogen basis, probably, because part of its 
nitrogen is already in the form of nitrate ; for wheat it is equally 
effective. For potatoes, however, it is more risky than sulphate of 
ammonia : it gave as large a crop, but induced the formation of 
a large growth of haulm, which would be a disadvantage wherever 
there was much blight. The results at Rothamsted have been 





Wheat 


Mangolds 

Potatoes 

'Grain 

Total produce 
including straw 


tons 

tons 

bushels per acre 

lb. per acre 


per acre 

per acre 

Expt. 1 | 

Expt. 2 

Bxpt. 1 

Espt 2 

Basal dressing : 

4- Nitrate of Ammonia (i). . , 

234 

8.8 

44-7 

37-7 

8120 

7830 

+ Sulphate of Ammonia ( 1 ) . . 

18.6 

8-7 

41*3 

40.1 

8180 

7775 

-j- No nitrogen 

17-3 

8.0 

38-6 

34 - 6 

7310 

7025 


( 1 ) Equal quantities of nitrogen are applied on these plots. 
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As compared with nitrate of soda it has sometimes proved, 
more effective. Thus in an extensive series of twelve experiments on 
bay land, carried out by Hendrick at Aberdeen, during the years 
1911-1914 the results were as follows : — 

Cwt. of hay pet acre. 


Basal dressing Nitrate Ammonia (i) . 

» » Nitrate Soda (1) 

» » No nitrogen 

{1) Equal quantities of nitrogen are applied on these plots. 


56.2 
53-8 

50.2 


Similar results have been obtained with oats and also with 
mangolds. It is quite possible that nitrate of ammonia is really 
the most effective and most valuable nitrogenous manure we have. 
But as against this enormous advantage there is the serious risk 
of deliquescence, and until this is greatly reduced it is unlikely that 
nitrate of ammonia will find an important place in the market. 


Urea. 

Urea is the most concentrated of all nitrogen compounds offered 
to the farmer. It has not been the subject of many field experiments 
in England, but whenever tested as a fertiliser it has proved to be 
of the same order of value as sulphate of ammonia and nitrate of 
soda. The difference between these two fertilisers is in any case 
not very great. If the nitrogen in nitrate of soda is valued at 100 
that of sulphate of ammonia is usually worth 96 to the farmer. 

But in English farming it is always necessary to take account 
of possible harmful effects on the soil. Urea is singularly free from 
these ; it does not make heavy soil sticky as nitrate of soda does, 
nor does it remove lime from the soil as does sulphate of ammonia. 
The writer knows of no soils on which urea would be unsuitable. 
It mixes with practically every fertiliser and would cause a minimum 
of trouble to the manufacturer of mixed fertilisers and proprietary 
manures. Further, it does not wash out from the soil, but is retain- 
ed probably as well as sulphate of ammonia, in which respect it is 
superior to nitrate of soda which in very wet districts, is liable to 
wash out. 

So far as present evidence goes, and it seems quite sound, urea 
is more effective when drilled with the seed than when used as top- 
dressing. The experimental results at Rothamsted have been : — 





RtTSSBIA 


1 

Barley ] 

Potatoes ( 1 ) 

| 

1922 I 


Grain 

Straw 

Grain 

Straw 

1921 


bushels per 

cwts. per 

bushels per 

cwts. pet 

toaa 


acre 

acre 

acre 

acre 

per acre 

Basal dressing: 







34-0 

23-4 

33-4 

21.8 

2.63 

+ Sulphate of Ammonia .... 

35-0 

23.5 

32.3 

20.3 

2.31 

No nitrogen 

26.1 

17.6 

25-2 

l6.8 

2.00 


(i) This crop almost failed because of the drought. 


The high percentage of nitrogen in urea gives it a great advantage 
wherever transport is an important consideration. For the export 
trade, or for farms situated a long distance from rail or canal, or where- 
ever a long railway journey has to be made, there is a considerable 
advantage in handling a manure containing 37 % of nitrogen as is 
the case with urea, rather than in handling one containing only about 
half this amount. Further, the freedom of urea from injurious 
secondary effects on the soil, to which reference has already been 
made, gives it special advantages wherever any such effects cause 
inconvenience to the farmer. If urea can be put on the English 
market at the same price per unit of nitrogen as sulphate of ammonia 
it will undoubtedly prove a serious competitor. Even if it remained 
somew r hat dearer there still remain distinct possibilities for it in cases 
where the lime-removing effect of sulphate of ammonia could not 
satisfactorily be remedied, and where nitrate of soda was unsuitable, 
so long as the disparity of price was not too great. 

Ammonium Chloride . 

For technical reasons ammonium chloride is one of the cheapest 
forms in which synthetic nitrogen can be put on the market. 

On general grounds it would be supposed that the chloride and 
sulphate of ammonia must be of equal value as fertilisers. There 
is, however, much physiological evidence to the effect that the chlor- 
ide under certain conditions may be harmful to plant growth. It 
by no means follows that this would happen in practice ; whether 
it would or not can be ascertained only by trial. In view of the tech- 
nical importance of the salt an extended investigation is being made 
at Rothamsted and at various centres in England under Rotham- 
sted supervision. 
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The investigation proceeds on two lines. Pot experiments are 
made to see whether the chlorine is exercising a harmful effect on the 
soil, or whether some of the soil constituents are mitigating, or even 
suppressing, the action. 

Field experiments are made to discover to what extent field 
factors, — such as subsoil, varying water supply, or indirect effects 
of ammonium chloride on the soil itself — influence the action of the 
fertiliser. 

The pot experiments show conclusively that the chlorine ion has 
no visible toxic effect on the plant in soil when all conditions are 
favourable to growth. The chlorine and the suphate had at least equal 
value when compared on the basis of equal nitrogen content ; indeed 
in the light soil the chloride usually proved the better. 

Field experiments gave varying results. In many cases the 
chlorine proved inferior to the sulphate, especially under rather dry 
conditions : in other cases there was no recognisable difference between 
the salts ; while in a few cases the chloride appeared to give better 
results, than the sulphate. It may of course be the case that this 
apparent beneficial action is simply the usual “ scattering ” of field 
trial results ; this will become clear when more data have accumulated. 
But when the results are set out in detail there is a distinct suggestion 
that, in certain conditions, the chloride does in fact give better re- 
sults than the sulphate. What these are can as yet only be con- 
jectured and it is more profitable to await the results of further 
experiments. 

There is, however, one objection to ammonium chloride which 
in some conditions might prove serious as it appears to increase 
the risk of loss by drainage. This action is more harmful than that 
of ammonium sulphate which leads to loss of lime and consequent 
acidity, because in the case of the sulphate, the calcium compound 
is certainly not harmful to the growing plant, while calcium chloride 
is injurious. The harmful effect could no doubt be reduced to a 
minimum by proper attention to time and method of application, 
and indeed it is a possible cause of the occasional beneficial results 
that have been noted above. 

The field results have varied with the season. The season 1921 
was hot and very dry . 

In this year the nitrogen in ammonium chloride had approxim- 
ately the value of 90, when that in ammonium sulphate was put 
at 100. 


3 — Agr. ing. 
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The season 1922 was cold and wet. The nitrogen in ammonium 
chloride, when that of the ammonium sulphate was. put at 100, 


had the following values : — 

For potatoes in 56 tests 99 

For mangolds in 18 tests 98 

For cereals in 2 tests : Grain 99 

Straw 105 


The result is so near to 100 that it might at first be supposed 
that the ammonium chloride was fully equal to ammonium sulphate 
as fertiliser. Closer examination of the figures show T s, however, that 
one or two results step out very much from the average and raise 
the value above its true level. When a distribution curve is drawn 
it is clear that the peak conies somewhere about 96-99, and for the 
present it is better to take this figure rather than the crude average 
as expressing the value of nitrogen in ammonium chloride when 
that in ammonium sulphate is put at 100. 

Some of the individual results are as low as 83-88 : these are 
invariably obtained with potatoes grown without dung and with 
kainit or potassium chloride. It is not usual to grow potatoes with- 
out dung, but if for any reason this were being done, it w p ould appar- 
tently be inadvisable to use ammonium and potassium chlorides to- 
gether as fertiliser. 

It is at present difficult to say what future lies before ammo- 
nium chloride as fertiliser. Almost everything will turn on the price 
at which it can be sold : it is undoubtedly of great value to the far- 
mer, and when its various effects on the soil and ’ the plant have 
become better known it will be possible to set out the conditions 
under which it can be used to the maximum advantage. 

Cyanamide. 

It is perhaps hardly necessary to refer to cyanamide here since 
its direct action as fertiliser is not as good as that of the other sub- 
stances to rvhich reference has been made, and it can be converted 
by the manufacturer without great difficulty into one or other of 
them. There can be little doubt that tins is the wisest procedure. 

E. J\ Russell 

Director of the Roihamsted 
Experimental Station. 



ELECTRO-SILAGE IN GERMANY 


I. 

1) Principles and aims of modem methods of preserving forage. 

2) Tests of bacteriological and chemical processes in electri- 
cally preserved forage and the characteristics of electro-silage. 

3) The action of the electric current and the possibilities of its 
economical use. 

The depreciation of the currency in the Central European coun- 
tries since the war has made impossible the importation of good quality 
forage in any quantity from districts where there is a surplus, and 
consequently these countries have found it increasingly necessary 
to make all possible use of their home grown forage by improved 
methods of ensilage. This is especially the case in those Alpine regions 
where precipitation is very high and rainfall distribution very un- 
equal. The wet seasons of 1918 and 1922 resulted in several fail- 
ures of the forage crops, and the shortage of hay, and in particular 
its dependence on weather conditions has brought into stronger re- 
lief the serious shortage of food stuffs and the unfavourable working 
conditions, due to the difficulties of the economic position. 

Taking as a basis the experience already gained over a consid- 
erable period with the farm pit-silo, the American turret-silo and the 
stack-silo, the invention of the Herba-reform-silo in Switzerland in 
19 J 7 by Mossmer and Sonderegger (followed by several technical 
improvements in Germany) led to a rapid diffusion of the use of the 
silo, especially on medium-sized and large farms. The rapid pro- 
gress made in the preservation of forage is marked by the following 
systems : Herba-Reformsilo, Switzerland : sweet silage experiments 
carried out by Gardner and Aurich, Dresden : Duplex turret-silo of 
the South German Fermented Silage Company (Garfuttergenossen- 
schaft) Munich : and the Ifla turret-silo of the « Industrie fur Landwirt 
schaft», a limited company, Munich. 

The essential feature of the latter system is that the spontaneous 
generation of heat in the loosely packed forage can be checked at 
a temperature of about 5o°C. by means of pressing apparatus. 
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lactic acid fermentation in the forage is thereby encouraged, 
and the forage is thus impregnated with this product of metabasis. 
In this condition the silage keeps well, and will moreover fetch a 
good price, provided it is possible to prevent setting up any injurious 
processes, while its value as a feed is comparable to that, of green for- 
age. By this means green forage is practically available in winter, 
and hence milk production is increased. At the same time at a tem- 
perature of about 45° to 55 0 C. the lactic acid fermentation prevents 
injurious forms of decomposition such as the giving off of volatile, 
fatty acids (lactic and butyric acids) , and the putrefaction of the 
albumen is avoided. 

A comprehensive literature is now in existence, describing all 
the above methods with their advantages and disadvantages (see 
bibliography). They differ for the most part in technical details, 
permanent improvements having been introduced during the last 
few years in the pressing apparatus. Thus for small farms the Herba - 
silo with its horizontally fitted screw press (double chain) is indicat- 
ed as the most suitable, while the Ifla-turret-silo with its easily reg- 
ulated piston apparatus appears to be the best for large farms. 

Leaving out of account those advantages of ensilage which though 
of importance may now be regarded as indisputable (e. g. more as- 
sured profits, partial economy of plant substance, better distribution 
and economy of labour, increased production, the rapid clearing of 
fields making a succession of crops possible, economy of space, avoid- 
ance of risks of fire and insurance charges) silage methods may be 
compared from the economic standpoint by reference to the following 
main criteria of the general problem : 

1. Economy of the sources of energy (sources of warmth, fuel). 

2. Maintenance of the forage under conditions giving the 
highest possible nutrient value. 

3. Production costs. 

If these points are taken as the standard by which the existing 
methods of preserving forage are to be judged, it is obvious that if 
the price of conservation of energy is the expenditure of valuable plant 
substance, this is an uneconomical process. It is only in the modern 
compression processes that the losses are relatively insignificant. Gen- 
erally speaking the loss of nutritive substances in hay amounts 
to 20 to 50 %, in sour forage 30 to 50 %, in forage compressed by the 
older methods 20 to 30 %, in modern silage 5 to 30 % and when the 
method of inoculation with pure lactic acid bacterial cultures is em- 
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ployed, 5 to 10 %. The percentages can even be reduced to 1 to 2 % 
in the electric ensilage processes still to be described. 

There is moreover usually an element of uncertainty introduced, 

due more or less to weather conditions, the manipulation of unac- 
customed and somewhat complicated processes, and finally to chance 
itself. Hence it is not surprising that the small farmer lias kept to 
the old-fashioned use of dry hay and the newer compression methods 
have in the main been adopted on the larger farms only. 

The whole question of ensilage has been placed on an entirely 
new basis, the full bearing of which it is not yet possible to estimate, 
by the discovery made a few years ago that by means of electric cur- 
rent a silage can be obtained which is not only in no way inferior to 
the silage produced by other methods, but possesses the important 
advantage, of allowing green forage to be harvested in wet weather 
without loss. 

The manipulation of the electric silo is at the same time very 
simple and does not involve heavy working expenses. The practical 
experience gained in the last two years with the electric silo all goes 
to prove that if the instructions for working are carefully followed 
an excellent silage can be obtained from the greater number of the 
forage plants. Moreover, independence of weather conditions, one 
of the most important desiderata of the whole problem of ensilage, 
is also secured. Further experiments suggest that a wider and more 
important principle of the economic preservation of forage, the avoid- 
ance of expenditure of the plant substance itself as a source of energy 
will shortly be realized. 

The credit of having discovered the electric method of ensilage 
and of having made it of practical use to agriculture, belongs to the 
agricultural scientist, Th. Schweizer, a Swiss by birth. The world- 
renowned firm of Siemens-Schuckert, Berlin, undertook the manufac- 
ture and formed a special " Elektrofuttergesellschaft ” (Electric Sil- 
age Co.) in Dresden, Reichstrasse, 1. This company also undertakes 
the sale of the electric silo. 

The countervailing drawbacks to the important advantages of 
the electrosilo are not very serious. Apart from the fact that it 
can be used only where electric current is available, the return on 
outlay taking into account the cost of the current is only ensured, 
if correspondingly large quantities of forage are treated and at the 
same time technical defects avoided. In the case of smaller farms it 
seems particularly advisable to make a careful estimate of costs and 
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returns, taking into consideration the capital outlay, the cost of the 
current and of working, the nature and quantity of the forage to be 
ensilaged, the existing demand, etc. In this connection it should be 
noted that when fodder is scarce, especially in wet seasons the saving 
of a single aftermath crop may cover the cost of the whole silo instal- 
lation. Mention may here be made of the effect of electrically treat- 
ed ensilage on the cheese-making properties of milk. According to 
the experimental tests of the research stations in Bern-Liebefeld 
(Switzerland) (1) and at Wangen (Allgau) milk yielded by cows fed on 
electric silage proved to be of no use for the manufacture of high 
priced soft cheeses (2). But by adding sour cream cultures to this milk 
all drawbacks as regards taste are avoided. All the so-called defects 
are thus of very little importance in comparison with the numerous 
advantages of th electric silo. 

To sum up, it may be said that the present position as regards 
existing practical methods of ensilage is that the electrical conserva- 
tion of green forage plants is of all the processes the one that has 
reached the highest technical perfection. It is possible by this pro- 
cess in almost any weather to make good silage of uniform quality 
with only a negligible loss in dry weight and no essential exhaustion 
of the valuable protein substances. Whether viewed quite generally 
or from the standpoint of the national economy the greatest import- 
ance attaches to the increase in the milk yield attained by the use 
of this silage. It is reckoned that the increase is 2 litres per cow per 
day. Hence all the more is it incumbent on science and technology 
to remove existing defects so as to ensure economy and a conserva- 
tion that is in the fullest sense reliable. In particular every effort 
should be made to devise a process which reduces the electricity used 
both in point of time and of strength so as to save charges for current, 
and thus be within the means of the smallest farm. The current 
might well be used exclusively at night-time when it is cheaper, and 
a movable plant arranged by which several silos could be treated 
successively, and the desired reduction in expenses thus secured. 

There seems every probability that the method will be generally 
adopted. Feeding with roughage would thus become the more gen- 
eral practice in winter, thus saving the expense of dearer feeds 

(1) There is every reason to suppose that in Bern-I 4 ebefelcl the material used in the ex- 
periment was not the electrically prepared silage, but a sour silage containing butyric acid. 
The same is generally true as regards tire chemical experiments made at the Higher Technical 
School at Zurich. 

(2) See No. 784. of this Review. {Ed.) 
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and also the farmer with a small holding would have a silage plant 
for his home grown forage, of a simpler, more easily manipulated 
and economical type than those now in use. 

Thus the scientific farmer would be in a position to procure 
winter silage for his stock, exactly as in every well regulated house- 
hold it is taken for granted that provision will be made for the more 
costly winter needs by preserving fruit, making jam, etc. It should 
also be remembered that an outbreak of foot and mouth disease may 
often be checked by supplementary feeding with silage prepared 
electrically. Most probably other symptoms of oncoming disease, 
such as the licking habit in marshy districts could be controlled by 
this feed (i). These questions should form the subject of special 
investigations. 

II. 

In contrast with the satisfactory practical experience with the 
electrosilo, and the definite need for cheapening and improving it, 
there is only a very slight knowledge of the influence of the electric 
current on the actual condition of the forage. This is due to the fact 
that in the treatment of the forage by industrial electric currents a 
new discovery is being made, the full explanation of which is still 
far from being clear to science. From the technical standpoint the 
electrosilo had its predecessor in a preserving apparatus used for fruit, 
jam making, etc. which was invented some years ago. The physiolog- 
ical aspect of the processes induced in plant substances by electric 
energy is completely unknown, although the important modern in- 
vestigations in the chemistry of physical processes make it certain 
that electricity has a direct influence not only on the molecular but 
also on the atomic energy of plants and that fixed laws govern this 
influence (quantum theory, theory of electrons). No deeper insight 
into the physical processes as they appear in electric ensilage will be 
possible within any measurable span of time, seeing that we possess 
no sense organ for electricity nor any means or apparatus, by which 
we can accurately perceive and register its action. 

The problem as to the action of the current is therefore pre-emin- 
ently one for the research worker. 

It can thus be readily understood that exact scientific results 
in regard to the conservation of forage by means of the electric cur- 


(i) See No. 677 of this Review. {Rd.) 
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rent are only very meagre. On the technical side pioneer work has 
been done in recent years by the highly developed German industries. 
As to our knowledge of the chemical principles underlying the silage 
problem no essential advance has been made, and the only names 
connected with modem research into the problem of electric con- 
servation are those of Voltz, Fingering and M. Schtjeze (i). No 
work has as yet been done in connection with the interesting and im- 
portant biological questions of the electrical sterilization as occurring 
in silage. Only quite recently Prof. Schkunert and Dr. Schikbi.ich 
in Berlin have begun to investigate electric silage and almost at the 
same time Councillor Prof. Kinske and the present writer started 
experiments at the Bavarian Landesanstalt fur Pftanzenbau undPftan- 
zenschutz (Agricultural Institute for Plant Culture and Protection), 
Munich. The following is a brief account of the results of the ex- 
perimental work at the Bavarian Landesanstalt. 

The first care of the experimenters in their search for practical 
results was to make a close examination and study of every pheno- 
menon that appeared to be the immediate result of the electric 
treatment. Up to the present there have been no bases for a com- 
prehension of the action of the electrosilo, and the existence of 
the most diverse theories is therefore easily explicable. 

It is maintained by silo experts that the bacteria cannot be killed 
by the current, while the inventors of the electric silo express the con- 
trary opinion in their articles explanatory of the system. 

The influence of the current on the micro-organisms in the electro- 
silage is undoubtedly a matter of first importance and closely allied 
with this is the question of the behaviour of plant substance as a 
carrier of bacteria. 

Numerous experiments have shown that the number and kind of 
the bacteria present in the silo largely determine the processes of conser- 
vation and are in reality the cause of injurious metabolism in the plant 
substance. On the other hand the favourable action of lactic acid 
fermentation set up by the lactic acid bacteria at that stage is highly 
desirable, provided that the development of the amount of lactic 
acid necessary to conservation is not accompanied by detrimental 
changes in the plant substances. 

The electric turret silo on the Steinbeise estate in Brannenburg, 

(i) Work has also been done recently by G. Wikgner, C. Crasemann and M. Kl eiber 
lu Zurich, and is reported in the iMtutu). Jarhbuch der Schweiz 1923, Part 4. 
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Upper Bavaria, was used for bacteriological experiments in connec- 
tion with silage. It was erected by the Electric Silage Co. of Dresden 
and worked in accordance with their instructions. The electric poles 
in accordance with the Schweitzer plates system consist of an iron grat- 
ing on the floor of the silo and a sheet tin cover in six divisions which 
is laid on the forage mass after the silo has been filled. By means of 
a transformer the tension of the current available for the process 
was raised to 380-220 Volts. As only one receiver was to be used 
only one phase of the alternating current could be applied. The 
walls of the receiver (silo) consist of grooved concrete made on a spe- 
cial pattern. This concrete is faced on the inner side with insulat- 
ing material, which forces the current to pass through the forage 
mass. Meadow hay was always used for the experiments, wet with 
dew, chopped to one and a half centimetres and placed in the receiver 
in layers. The grass was the yield partly of a water meadow with poor 
herbage including many kinds of rushes, partly from an average mea- 
dow with good herbage. Both were typical mountain pastures of 
the Bavarian Alpine foot-hills. In order to ascertain what micro- 
organisms were present, bacteriological tests were made on October 
25, 1922 by the Hii/tnkr method of pure cultures in a pulse nutrient 
medium which on calculation showed the following results : 


Total number of bacteria in one gramme of grass. 


Fresh grass from 


Cultures 


Average 

i a 

B 

C 

Poor meadow | 

liood meadow 

l 450 400 000 

1 238 400 000 

J 

[ 428000000 ! 
j 2944OOOOO 

480 Soo 000 ! 
! 434 Soo 000 

453 200 000 
322 800 000 





Average ■ 

388000000 


The number of bacteria present in the grass is according to these 
experiments normal and the same is true as regards the type of micro- 
organisms found. No steps were taken for isolation of pure cultures 
after it was ascertained that the micro-organisms present belonged 
mainly to the lactic acid forming type (long and short lactic acid 
bacteria and micrococci of the lactic acid forming type), with a large 
intermixture of Bacillus subtilis and a few fluorescents. The practical 
purpose of the work made it unnecessary to distinguish the nu- 
merous varieties with their uncertain classificature. The chemical 
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analysis was carried out at the " Hauptversuchsanstalt fur Landwirt- 
schaft'’ (Agricultural Head Experimental Station) in Munich with 
the following results : 



* 

Poor meadow-s 

Good meadows 

Average 

Water 

E>ry substance 

Protein 

Crude fibre 

Acidity 

Volatile acids (butyric and acetic acids). . 

. 

83.24 % 
16.76 ! 

2.71 
i 5-°2 

i 0.28 

84.24 % 

| 15.76 

3.10 

3.10 

o. 34 

. — ■ 

8374 % 
16.2G . 
2.91 
4.06 
0.31 


At the time the silo is filled a shaft is built into it, made of over- 
lapping boards, with holes in the side, so as to make it possible to re- 
move samples of the forage from different places in the silo. The elec- 
trification of the green forage mass of 493.2 centners (20 double yoke 
loads with 27.4 cubic metres capacity) was effected by a normal 
application of current (1). 

The silage when finished was olive green to brownish in colour, 
had the aroma of freshly baked bread and was readily eaten by stock. 
Samples of the good and the poor grass were taken after electrific- 
ation on 15 November and were subjected to chemical analysis: 


Micro-organisms per gramme of electro-silage. 


Eleetrosilage taken at 

A ! 

Cultures 

E ! C 

Average 

25° C. 55 cm above floor of 
silo (poor grass) . . . . 
43° C, 1.78 cm above floor 
of silo (good grass) . . . 

1 

i 1 

[ 400,000 ; 

; nil ; 

1 1 

1 

nil j nil 

400,000 nil 

133,000 

1 33. 1 000 



Average . . . 

(2) 1 33, 000 

(2) Penicillium only. 





(1) The cost of current may be ascertained in accordance with the price of electricity 
by applying the formula that 50 kg. of green forage require one kilowatt per hour, the 
cost of constructing a silo is determined by the number of cubic metres of the spa ce 
enclosed. The larger silos cost from 10.5 gold marks per cub. m. and the smaller 1 7-5 g°^ 
marks. 
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The analysis of acids showed a content of 0.77 % of lactic acid 
a t a temperature of 26° C., and of 1.3 1 % at 430 C. 

The bacteriological result was unexpected in more than one 
respect. The sample was practically sterile not only at 430 C. but 
also at 26° C. the temperatures at which the samples were taken. 
It is not to be supposed that -the process of ensilage is only achieved 
at these temperatures. Very often a temperature of 45-50° C. is 
reached and is a main factor in the production of lactic acid fermen- 
tation. 

Temperatures of 45 to 50 0 C. can be obtained by other silage 
methods, but these temperatures are not sufficient to destroy the injuri- 
ous, sporogenous and highly resistant hay bacilli. In the electrosilo 
however the hay bacillus, which can resist all the effects of natural 
selection and crowding out by other organisms disappears entirety. 
There was also a very striking absence of all micro-organisms when the 
hay was taken out of the silo at a temperature of 26° C., whereas it 
might have been expected that the injurious hay bacillus which 
thrives in low temperatures would once again be found. It is well 
known that the production of lactic acid by the lactic acid bacteria 
involves an after fermentation. On the other hand it was to be expected 
that the electric current would at least have a selective destructive 
action on certain groups of bacteria. This was confirmed by the fact 
that even in the streaks there was no sign of renewed activity. In 
every case it is to be noted that in the Brannenburg experiments 
a temperature of 45 to 50 0 C has been reached in the silage 
process. 

The interesting question now arose whether the electric silage 
would remain sterile. The silo was left untouched all the winter, 
until on 26 January 1923 it was necessary to open it because of the 
requirements of the farm and samples were then taken and analysed 
as the final stage in the experiment. There was no change in the 
appearance of the forage ; it was as at first olive green to brownish, 
had a pleasant odour resembling bread and was readily accepted by 
the stock. The milk yield maintained the average customary for 
the dairy cattle in Brannenburg fed on the mountain grass as de- 
scribed. The silage was packed into the container so that the 
samples could only be taken by means of a specially constructed 
spoon shaped implement. Examination for micro-organisms gave 
the following total number of bacteria to one gramme of electro- 
silage : 
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Electro-Silage taken out at 


Cultures 


Average 

A 

B 

C 

4* C. {at a dept of 30 cm. 

in the silo) 

5° to 6 C. (at a depth of 
1,2 in. in the silo) . . . 

nil 

4 00 000 

nil 

nil 

800 000 

nil 

400 000 


] 


Average. . . 

200 000(i) 


(i) 1’cniciliium only. 


According to the chemical analysis the feed has the following 


composition : 

Water 77 - o % 

Dry matter 23.0 % 

Protein 3 - 3 ^ % 

Crude fibre 4 * 9 ^ % 

Total free acids 0.49 % 

Volatile free acids 0.20 % 


(Acetic acid admissable 0.5 %) 

Taking the experiment as a whole the following description 
may be given of what took place during the forage conservation. 

The chopped wet grass had been practically rendered sterile and 
so remained /or the whole time it was kept in the turret silo (90 days) 
By the action of the electric current not only were the lactic acid bacteria 
destroyed , but also bacteria resistant to high temperatures of 70 to ioo°C. 

The removal of valuable constituents , such as albumen , which 
usually results from the losses in substance, did not occur to any 
marked extent through the process of electric ensilage. This fact sug- 
gests that the injurious processes of decomposition are largely 
checked by the electric current and in any case are unimportant. 
Hence the products of decomposition, such as free organic acids, 
appeared in very small quantities only, remaining considerably 
below, the limit of error. Ho butyric acid could be detected, and 
only traces of acetic acid, while lactic acid only occurred to the ex- 
tent normally found in autumn forage. Hardly any of this acid 
has been lost, and there is more than enough to prevent any renewal 
of activity in the bacteria and therefore to preserve the silage. 



Plate XXVIII. 
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As regards the chemical changes which take place in the silage, 
the loss of water is chiefly due to the evaporation caused by the 
heating of the grass mass. Accordingly the dry matter content of 
the silage is very high compared with that of the mass of green grass, 
and the same is true of the crude protein and crude fibre content. The 
albumen content in the dry substance was actually only reduced 
by 1 to 2 % except for a few tenths per cent., which come within 
the limit of error. Since the lactic acid bacteria hardly attack al- 
bumen at all (1), the material for forming the lactic acid is chiefly 
to be sought in the N-free portions. According to Schulze’s ex- 
periments the electrolytic process which takes place in the electro- 
silage brings about the splitting up of the otherwise refractory crude 
fibre into N-free extracts, a fact of great importance from the nutri- 
tive physiological standpoint, and thereby increases the availability 
of the silage. It is worthy of mention, as evidence that practically 
no substantial change had taken place in the forage as a result of the 
ensilaging process, that a cow in Braiiuenburg which was accustomed 
to good grass recognised even in the form of silage that poor grass 
had been placed at the bottom of the silo, and refused to eat it. 

Losses arise not only as a result of bacterial activity, but also 
of the respiration in the layers of forage plants which are still alive, 
the loss being chiefly from the carbohydrates. Previous experi- 
ment has shown that the action of the electric current sets up rigid- 
ity of the cell plasm (2) which probably at once inhibits respiration. 
If the cell is not already dead, it is certainly destroyed when the tem- 
perature rises to 35 0 C., a temperature reached in the electrosilo soon 
after the current is applied. As has, however, been said the losses 
are quite negligible. 

The electro-silo thus fulfils two of the main requisites of a method 
for the preparation of conserved forage : 1). The source of energy is well 
suited to the purposes so that all waste of nutritive substances is avoided ; 
2) The nutrient value of the forage is retained as the, method allows con- 
servation at the right stage even under unfavourable weather conditions, 
as has been fully shown by the numerous experiments described. 

(1) This experiment proves beyond doubt that the conservation of forage by electricity 
a method of special excellence, since it makes possible the sterilization even of wet 

grass, and its preservation in practically perfect condition, 

Naturally the lactic acid bacteria need a small amount of nitrogen for their own 
hfe processes. 

(2) Bersa and Weber, Reversible Viskositatserhohung dcs Cvtoplasmas unter der Einwir- 
kung des elektr. Str times. Reports of the German Botanical Society, Part /, 1922. 
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The importance for agricultural production of these merits in 
the electrosilo is clear from the following facts : 

For some years past the agricultural division of the Landesanstalt 
has been carrying out in different parts of Bavaria under the direction 
of Regierungsrat (Councillor) Lang experiments in the application 
of nitrogenous fertilisers to meadows, one of the places chosen being 
the Steinbeis estate at Brannenburg in Upper Bavaria. The object 
of these experiments was to determine the effect of nitrogen upon the 
yield and quality of the meadow grass, and the agricultural profits 
to be obtained from the use of nitrogenous fertilisers. Though not 
yet complete, they have been carried far enough to prove that nitro- 
genous fertilisers under certain conditions pay extremely well. At 
Brannenburg in the dry season of 1921 there was a yield of only 
450 double centners per hectare of green forage, corresponding to 90 
double centners of hay, as the result of four mowings. One kg. of 
pure nitrogen applied as manure produced up to 50 % increased 
yield of nitrogen in the form of protein, so that the balance as regards 
nitrogen is entirety satisfactory. Hay harvesting owing to the uncertain 
and rainy weather that prevails at Brannenburg is always difficult : 
the Herbasilo is of no use, as it requires a succession of good haymak- 
ing days. The electrosilo is the only type suitable for stacking and 
preserving the crop without loss. 

A report has been issued by the Steinbeis estate of the Bavarian 
Landesanstalt on the experience gained by the use of the experimental 
electrosilo at Brannenburg, of which the essential points are as 
follows : 

“ The electro silo was erected in the summer of 1922 at a cost 
of 200 000 pajier marks, the necessary technical assistance being 
provided by the Electric Silage Co. It is a turret silo with a total 
forage capacity of jo cub.m. One cubic metre corresponds to 18 to 
20 centners of green stuff : this amounts to about 25 to 30 days ra- 
tions, if silage is fed exclusively. After mowing the forage is put into 
the silo chopped to lengths of one and a half cm. The hay is allowed 
to lie 011 the meadow for one to two days, and rather longer in wet 
weather. The passage of the current is facilitated if the grass is not 
too dry and withered. If the forage is put into the silo fresh, no nu- 
trient material is lost. The silo does best when filled to the height 
of one metre, and this mass will be silaged in 6 to 10 hours. It is 
then chopped again and every evening the six-piece cover (the elec- 
trode) is replaced, and the current again passed through, till the con- 
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nervation is complete. It is an advantage if two tensions are available. 
The stronger current is first applied, then the weaker, till an equable 
temperature of about 50 0 C. can be established. The alternating cur- 
rent is the most suitable whereas in other silage methods heat is pro- 
duced by the respiration of the plant cells and the bacteria, in the elec- 
tro-silo the current is the heat generator and it therefore becomes 
possible to introduce the forage at any stage. 

It is desirable that there should be some air in the silo, as it assists 
the passage of the current. The forage must be placed in layers 
as thickly and evenly as possible. By the passage of the current it 
will soon be seen if the forage has been sufficiently compressed. For- 
age which has lain for two hours under the influence of the current 
and is then thrown out and remains lying in heaps, is no longer cap- 
able of spontaneous heating. 

When the process was complete the silage had still kept its 
original appearance and smell as on the first days after the ensilag- 
ing. This applies even to the lowest layers, this part of the silage 
remaining unaltered even after six months . There was no visible 
oozing of juices and no moist sediment on the floor of the silo. 

After the inferior grass was removed the silage was readily eaten 
by the stock. The agricultural profits to be obtained from an elec- 
tric silage plant, are assured except just at the time of installa- 
tion. Although no exact accounting data are available, there is every 
reason to believe that, given the benefits that have already been ob- 
tained from the use of the silo under the conditions here prevailing, 
the initial outlay will be very soon written off. Among the principal 
advantages may be mentioned the following : — 

1) The grass can be cut and carried to the silo at any time and 
can be kept there in its original condition and without loss. 

2) Harvesting of the forage crop can begin earlier, and hence 
the growth period can be used to better advantage. The heavier 
rainfall of June thus benefits the second crop, instead of coming in 
the middle of the haymaking. 

The meadows can be much more heavily manured. The use of 
nitrogenous fertilisers after the first and second cutting will pay well 
and a twofold increase in the hay yield may be reckoned. 

4) The earlier and more frequent cutting (as many as four cuts 
being possible) and the more intensive manuring enrich the meadows. 
The weeds that are annuals disappear. 

5) More head of cattle can be kept on the same or a smaller 
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area, as both in summer and winter there is always fresh rich forage 
for the animals. The milk yield is subject to less fluctuation. There 
is no need for additional purchases of concentrated feeds. 

The electric current method of forage conservation thus appears 
from every point of view to be highly important to the national eco- 
nomy. Up to the present however an approximate estimate only 
of the results is possible. 


III. 

Judging by the foregoing experiments (1) it is impossible to 
doubt that the electric current has the power of killing bacteria and 
life in the higher plants, and also of conserving the green forage to a 
remarkable degree. But in spite of this the specific action of the 
electric current remains as yet unknown. This problem seems to 
call for elucidation, although the practical outcome of the process, 
viz : the electric silage itself, hardly admits of further improvement. 
But only the specific action of the current can give the clue to the form 
the application of the electricity should take scientifically, so as to 
keep the expenditure of current and the costs of production as low 
as possible. This is the difficulty not merely of “ electrosilage ” but 
of the whole question of ensilage, bearing in mind that the electro-silo 
meets all the other requirements of a satisfactory method of forage 
conservation. In so far as the bactericidal action of the current was 
considered at all, it was ascribed mainly to the fact that since forage 
is a bad conductor of heat, warmth is generated, which kills the bac- 
teria at about 50° C. In order to make the action of electricity more 
intelligible, the forage mass has been compared to the metallic wires 
in the interior of an electric bulb, or to an, “ incandescent ” carbon 
burner in which heat is generated through electricity as a consequence 
of resistance to the current. Without denying that many species of 
bacteria are destroyed by heat, the bacteriological experiments of 
Prof. Kinzel and of the present writer give reason to suppose that 
there are other specific effects of electricity. It is a priori clear that 
a living organism reacts to electricity quite differently from a piece 


(t) The results of experiments are confirmed by the electro-silage experiments carried 
011 simultaneously by Prof. Scheunert and Dr. Schieblich Berlin. While meadow gras; 
was used in the Munich experiments, turnip leaves, serrudclla and carrot tops were used in 
Berlin. 



Plate XXIX. 
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of metal or a carbon thread. The reasons for the action of the cur- 
T ent will differ according to the kind of forage in the silo, the structure 
0 f the plants, the pressure, the shutting off of the current, the relative 
position of the electrodes, the amount of humidity present in plant 
juices, the sourness, and also according to the type of current, whether 
alternating or uniform. The following possibilities must also be tak- 
en into account : production of electric heat in consequence of the 
resistance to electricity of forage plants which are bad conductors, 
protected as they are by the waxy layers of the epidermis, electrolysis 
of the fluid components due to the formation of bactericidal poison 
(formation of Chlorozone) , mechanical effects caused by the loosening 
and destruction of the tissues, physiological effects due to temporary 
or permanent hardening of the cell plasm, the various micro-organisms 
showing themselves either sensitive or protected by layers of cutein 
or mucous membrane, specific action of high-tension alternating 
current, discharge of sparks, production of ultra-violet rays, dia- 
thermia (?), automatic induction and so on. 

In accordance with the fundamental assumptions of modern 
elctrophysiology, electricity passing through a living organism (see 
fig.) reveals its presence not merely by the generation of heat , but also 
by the fact that it sets up vital phenomena, or inhibits them or chang- 
es their form or direction. This important fact has been used and 
adopted in electrotherapy, while in the sphere of agriculture it has 
not yet been turned to account for want of a corresponding technique. 
One of the manifestations of the types of electrical activity just men- 
tioned is known as a stimulus ” in the widest sense, in so far as it 
produces excitement, inhibition, or paralysis which may lead to per- 
manent functional and anatomical injury. Accordingly the question 
under consideration is that of electrical stimuli during the action of 
the current on the stalks of the forage plants. These fall under 
Ohm’s law and in this connection inhibiting action is particularly 
noticeable. 

Ohm’s law deals with the relations between electromotive force 
(tension), resistance to conductivity and strength of current (inten- 
sity). The interplay of these factors determines the specific effective 
potency of the current and this finds expression chiefly in thermic, 
chemical and mechanical action. The strength of the current is 
the chief factor deter minin g the cost of its use. Since the forage 
mass in the electric silo constitutes a conductor of the second class 
thus involving a high resistance to conductivity, it is essential, if phy- 
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siological inhibitions are to be obtained, to secure a high electro- 
motive power (tension). In the case of bacteria this tension will be 
still more important, as it is necessary to penetrate the natural pro- 
tective media, such as cutine and waxy layers, mucous linings, etc. 

In view of these considerations an experimental proof of these 
theories will be of special interest and the question arises exactly 
how the electric current at high tension, without any rise in tempera- 
ture, can affect the bacteria and this at the most important stage in 
the process of ensilage. In the following experiments of Prof. Kin- 
see and the writer, the strength of the current was kept very low in 
order to avoid a rise in temperature. 

Ten grammes of fresh grass were put into a flask containing a litre 
of water and for a period of 12 hours a current was passed through 
twice every hour, the mixture was electrified, lead electrodes being 
used and an alternating current at a tension of about 20000 volts 
and one tenth mille amperes applied. In this combination of factors 
the experiment corresponds to the first phase of conservation in the 
electro-silo, when the resistance of the forage mass is very consider- 
able. The experiment is of course only intended to solve general 
problems as to the effect of the current, and no exact correspondence 
to the conditions of the electro-silo can be expected. To test the 
influence of the high tension current on the bacterial content of the 
grass, the micro-organisms per gramme of the content the flask were 
counted. There were found to be : 

Average of two tests 

Not treated with electricity Treated with electricity 

31 000 000 So 000 000 micro-organisms 

The multiplication of the bacteria to far more than twice the or- 
iginal number indicates that even apart from electro-heat the cur- 
rent has an influence on the bacteria which can only be regarded as 
a stimulus. No change in the temperature had occurred, the electri- 
city had during the short time of its application in no way injured 
the vital functions of the bacteria but on the other hand had been 
favourable to them. As a set off to this experiment another might 
be devised corresponding to some extent to the last phase of the 
electric ensilage process, when the action of the tension current in the 
silo has broken down the resistance of the forage mass and the electri- 
city passes without hindrance through the forage and since there is 
no resistance, no more electro-heat is generated. 
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A bacteria-containing fluid free front any infusion of grass was 
electrified as in the preceding experiments, and in this case no change 
took place in the temperature which remained the same before and 
after treatment by a high tension alternating current of low power (1). 

The bacterial content of one gramme of fluid in the cultures 
was as follows : 


j 

Not treated 

with electricity 1 

Treated with electricity 


Anaerobic j 

Aerobic 

Total 

Anaerobic 

Aerobic | 

Total 

1 

Micro-organisms (in thousands), Dilu- 





i 


tion 1 : 1000 : 







( A 

700 

35« 

1 I 050 

nil 

40 i 

40 

Culture tests < B 

725 

350 

1,030 

» 

63 | 

63 

( c 

3<>7 

6lO 

917 

1 

3<n 

36 

Micro- organisms {in millions). Dilu- 
tion 1:1,000,000: 







(A 

620 

320 

I 000 

nil 

28 

28 

Culture tests { B 

400 

800 

I 200 

» 

40 

40 

( c 




D 

27 

27 


The bacteria, particularly the anaerobic forms, have been almost 
completely destroyed as the result of the electric force (tension) of 
the current. There was no possibility of the action of electro-heat 
in this case. (See fig. 97). 

It is therefore clear that the specific effects of the electriciy are 
also of significance in the electro-silage. It is also probable that com- 
plete sterilization was obtained in the tests made with the Brannen- 
burger silo simply because the tension was sufficiently high and 
hence the hay bacilli, which are usually so difficult to kill, were 
destroyed. 

In any case the experiments described above show that for elec- 
tric sterilization the high tension of the current, among the factors 
of Ohm’s law has special importance, and that along these lines 
it may be found possible to reduce the current consumption and the 
production cost of electro-silage. The experiments also suggest the 
importance of investigating these processes as they occur in electro- 
silage in order to avoid unnecessary current consumption and to 

(1) The experiment carried out at the Landesanstalt confirmed the results of a great 
number of experiments made by the present writer some years ago. 
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reduce the cost of employing this form of silo. More recent expe- 
riments with high frequency apparatus prove that by the applica- 
tion of high tension alternating currents with more than a million 
alternations per second the coniform coagulation of the albumen 
follows as the result of the diminution of intensity of the electric 
force at the pole of the electrode. It is thus also probable that 
the current density in the forage is of special importance for the 
complete electro-sterilization. 

Scientists have already studied the question of the best use to make 
of the specific effects of electricity in electro-silage and in particular 
so as to secure conservation in the shortest possible time, \ietze 
of Halle was the first to formulate a method based especially on elec- 
tro-heat. Spiral electrodes known as “ electro-forage boilers ” are 
inserted into the lorage mass and directly connected with a high ten- 
sion wire. In this way the three phases of the alternating current 
may be applied to a single silo container to economize power. 

This method has so far been insufficiently tested to justify a 
definite opinion as to its value. The new method which is now being 
perfected by the Electro Silage Co., and is said to embody the results 
of the latest work on the electric ensilage problem, appears to be still 
more promising. In this system, rod shaped electrodes are inserted 
laterally into the mass of forage. This new method may in point 
of fact indicate far reaching improvements, and merits special atten- 
tion, as it represents on the one hand a particularly suitable means 
of conservation for average sized and small farms, and on the other 
provides that the required temperature will be reached in a consider- 
ably shorter time than was practicable by the methods hitherto 
employed. According to the preliminary experiments made by the 
Company, favourable results may be expected. In the coming spring 
detailed tests will be made with the new method by the Landesanstalt 
with the help of the Steinbeis estate. 

It is to be hoped that the combined efforts of science and tech- 
nology may be successful in bringing the electro-silo to such a stage 
of perfection that it may be able to supply the needs of even quite 
modest farms as regards a reliable method of forage conservation. « 
will only be possible to speak of a real solution of the electro-silo 
problem when in every case a high quality feed can be obtamed such 
as was shown to be possible in the experiments made at the Brannen- 
burg silo. If, owing- to technical defects or mistakes in preparation 
an electro-silo produces a forage which shows marked signs of sour 
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ness as the results of the presence of butyric acid, it would be quite 
misleading to quote this as instance of electro-silage. 

Science and technology must also combine to reduce the pro- 
duction cost to the point where it no longer stands in the way of a 
general adoption of electro-silage methods. The object of the pre- 
sent article is to suggest the means to this end. 

It also suggests the high economic importance that can be claim- 
ed for silage methods and more particularly for the electro-silo as 
regards the development of agricultural production. Its possibili- 
ties for making good the shortage of cattle feeds are illustrated by a 
number of examples drawn from agricultural practice showing that 
by the use of electrically prepared forage the milk yield can be raised 
by about 50 %. Although modem methods of forage preservation 
may provide a valuable and nutritious feed it can never of course be 
a complete substitute for the rich concentrated feeds, and the existing 
shortage in this respect can only be satisfactorily relieved when 
these concentrates once again reach Germany in sufficient quantity. 

L. F. Kuchler. 

Of the Bavarian Agricultural Institute 
for Plant Culture and Protection. 
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he occasion of the Meeting of the American Society of Agronomy, 
iber 1922, the Committee on Standardisation of Field Experiments 
1 a list of 155 works dealing with the standardisation of field 
:nts. Among these works (most of which were published between 
Ijj 1922), there are a considerable number that deal with the inter- 
1 of results, including the estimation of probable errors, and hence 
estimate of probabilities as applied to agriculture. 

International Institute of Agriculture has not reviewed any works 
I on this subject since 1918, therefore we here give a summary 
ER's article (published in 1920), which is a very dear exposition 
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of the question. We will afterwards speak of the practical applicatioi 
of the method of calculation as established by von Rumker. 

II. — The technique of field experiments made great progress durirg 
the years shortly before and after 1880, and then became stationary ; 
it is only recently since von Rumker published his methods of research 
that much attention has again been given to the question. 

The method of carrying out field experiments differs according to tie 
objects in view, which vary greatly and may include the testing of fertilises, 
the trial of species and of their value for breeding purposes. The mere 
specialised the experiment, the more valuable are likely to be the resuLs. 

In order to ensure success, the following conditions are always 
indispensable ; personal interest, the services of a competent Staff, sufficient 
means at the disposal of the investigator and a homogeneous experiment 
field. 

The accuracy of field experiments. — The value of each experiment 
depends upon the exactitude of the harvest results, which is best insured 
by the determination of the average error which should be expres:ed 
as a percentage of the suitable value. It has been calculated accordng 
a 

to the law of GAUSZthat m — "tee where m is the average error of the mem 

}n 

a the average error of each experiment or the deviation from the mean, and 
n the number of experiments. These values m and a are also employed 
in treatises on variation and heredity, and the author is of opinion that it 
would be better to adopt them in agricultural chemistry rather tha nr, 
the probable error which is equal to 0.645 X a and R = 0.645 X m, 
values, depending upon the if chance curve ” of Gausz 

Application of the estimate of probabilities . — After much discussion 
on the part of authors such as Baule, Rodewald (mathematicians) and 
Aiexandrowitch, Bhrenberg, Gorski, Hall, Mercer, Pfeiffer 
and Russell, it has been agreed only to take into account in field expe- 
riments those results that arrange themselves symmetrically according 
to the curve of Gausz. A distinction is to be drawn between systematic 
errors and chance errors, Under the former head come in the first place 
all differences in the soils of the experiment fields owing to which, field- 
experiments can never be as accurate as laboratory experiments. Ac- 
cidental errors are of many kinds and may consist of variations due to 
persons, or instruments, disturbances caused by higher animals, insects, 
diseases, and weather (hail, wind rain), theft of sheaves, etc. 

Accidental errors may be larger, or smaller, than systematic errors 
and may mask them, or be masked by them. Errors due to accident 
are characterised by their at one time increasing and at another time 
decreasing the results. Gausz’s curve can be applied to them. System- 
atic errors may deviate from the above curve, but even in these cases, 
it is still possible, according to Battle, to calculate the average error, 
but not the value of the probable error which can only be done by means 
of the symmetrical curve. * * 

The accuracy of field-experiments as at present conducted, is very 
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low, the value of m being about 10 %. This is not at all sufficient, fox 
an y useful work, m must not exceed 3 % at highest. 

Investigations into the sources of error in field experiments. — In order 
to correct the technique of field experiments, it is necessary first to 
determine the amount of the errors due to different circumstances for it 
is useless to correct small errors unless the large ones are rectified. By 
estimating the probability, it is possible to determine the effect exercised 
upon the accuracy of the experiment by such factors as the size of the 
crop, the homogeneity of the soil, the size, shape and situation of the plots 
and the number of repetitions. For this purpose the author has made 
use of a large amount of material, the crop results obtained from a series 
of experiments carried out by 9 different authors of which the figures are 
summarised in 13 tables. 

Shape of the plots. — The more homogeneous the soil, the less is the ac- 
curacy of the experiment affected by the shape of the plots. Much at- 
tention must be paid to a suitable selection of the form of plot when the 
total area is extensive. Elongated shapes give more exact results than 
any form approaching a square. 

Arrangement of the plots. — It makes little difference how the plots 
are arranged. MitschERLiCh advises their being in a line, while Kin EKE 
prefers that they should be placed in a square. 

Size of plots . — This has a great effect upon the accuracy of the results. 
The larger the space occupied by each individual plant, the greater should 
be the size of the plot. 

According to the calculation of the average error, it may be said that 
the accuracy of the results increases with the size of the plots, but the de- 
crease in the average error thus obtained is greatest when the soil is least 
homogeneous. 

The ratio between the amount of the average error and the size of the 

V 

plot can be expressed by the following formula — where v is the average 

error expressed as percentage and g is the multiple of the original size. By 
the help of this formula, it is possible in any case to find how much the 
plots must be enlarged in order to reduce the average error to a determined 
figure. 

Number of repetitions. — Theoretically it is to be expected that the 
average error of the mean should decrease with the increase in the number 


of repetitions according to the formula , — where n is the number of plots, 

J In 

and this formula can be applied practically. The number of repetitions, or 
parallels, is the factor exercising most influence upon the accuracy of field 
experiments and the most effective way to correct the technique employed 
is to increase the number of parallel plots. 

Total surface of the experiment field. — If the number of parallel p o 
is increased without increasing the total area, the area of each plot is 
necessarily diminished which does not tend to promote accuracy. A si- 
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milar lack of accuracy often results from extending the total area as well as 
increasing the size of the plots, for in this case the soil may be less 
homogeneous. Parallel plots should not be situated too far apart for the 
agreement of the result of such plots is a function of this distance. The 
practical conclusion to be drawn from this is that in a scries, the number of 
the subjects of experiment should be limited. To this end, comparative 
experiments of species, for instance, ought to be subdivided into groups, 
or series, one of the species of the first group being introduced as a control 
into the second and third groups. 

This method of subdivision into series, if accompanied by an in- 
crease in the number of repetitions, is the best method of correcting the 
te chni que in field experiments (see also the Standard method of Holtsmark 
and Larsen which is much used in America). 

Effect of the season. — It can be seen from the tables that the accu- 
racy of the data obtained in field experiments varies more or less, accord- 
ing to the season. This depends upon the rain that has fallen during 
the year. More accurate results are obtained when the weather has been 
favourable and the crop is therefore heavy. 

A good deal also depends on the kind of crop grown . Cereals are more 
easily and exactly harvested than leguminosae. Beetroots are more 
troublesome than the leguminosae, while the hay harvest is attended by 

many risks. . 

Solving and harvesting. — Errors due to variations m the amount of 
seed used can be prevented by employing seed-drills which are especially 
suited to experimental work. The average error due to differences in ^ger- 
minating capacity and other accidental causes would be about 2 / 0 . 

The method of harvesting and of ascertaining the yield are both very 
important. In the case of species experiments, or quality experiments 
with a view to plant-breeding, the whole harvest is gathered. In manunal 
experiments, Wagner’s method may be adopted. This consists of taking 
a sample of 5-10 kg. of freshly cut wheat, drying it under shelter, and then 
weighing and threshing it, the yield being calculated. In this case, tk 
factors of bad weather, and loss by bird attack or theft are not considered. 
The defect in this system is that only one, instead of 6, similar samples 

are taken. , . , „ 

Choice of experiment field by means of blank experiments . — me 
similar plots are sown and manured alike and harvested separately ; any 
differences that occur are then chiefly due to differences in the soil. . lhis 
is often a good method for selecting ground suitable for expenmen 

Holstmark and Larsen's standard method. — A certain number of 
plots, termed control plots, are sown with the same species and manured 
alike * each experimental plot has a control plot adjoining it. The crop 
of the two plots are compared and any differences are to be attributed 
to the soil. It is, however, better to use 3 control plots, instead of L 
each comparison. In this manner, the " ideal ” value of the control is 
obtained and the average error reduced from ± 2.92 to ± 2.03. 
method is much used in Scandinavia and America. 
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The best results are obtained by combining the Standard method and 
the method of many repetitions. 

To sum up : the author states that species experiments and quality 
experiments to determine the best plants for breeding, should be conducted 
differently. The plots ought to be smaller and the parallel plots more in 
number. Von Rumker insists on 4 repetitions, the author is not satisfied 
with fewer than 6. The size of the plots should be : 
for cereals, about 15 m 2 . 
for leguminosae 25 m a . 
for beets etc. 25-50 m a . 

In manurial experiments the plots must be 100 m 2 and there should 
be parallel plots separated by sown protecting borders. 

Soil treatment experiments require at least 4 parallel plots of about 
500 m 2 . Still larger plots are necessary for experiments in soil improve- 
ment. 

III. — The author has used von Rumker’s method in comparing 

7 kinds of barley : Brunhilda, Eglfinger, Engelen, Streng, Ackermann, 
Freidrichswerther, and Eckendorfer. In another series of experiments, 

8 types of winter wheat were compared : Diva, Traublinger, Bayernkdnig, 
Siege nlander, Engelen, Holzapfel, Elsasser Rot, Barbinger. 

The author recognises the great value of von Rumker’s method 
for this class of experiment. In Germany, some of the first scientific 
trials of wheats on a large scale were made by the Deutsche Eandwirtschafts 
Gesellschaft (See : Arbeiten der D. L. G.), but unfortunately, as may be seen 
from the reports of that Society, the experiments are still too often con- 
ducted with only 2, or 3, parallel plots. The author emphasises the great 
importance of a large number of parallel plots being employed, especially 
in preliminary experiment. 

IV. — The author publishes the results obtained from an experiment 

with different kinds of potatoes. The experiment from which no new 
data were obtained, was undertaken with the object of showing that any 
well-conducted experiment chosen at random suffices to prove the truth 
of von Rumker’ S theory. The estimate of probabilities, if thoroughly 
understood and properly carried out, affords a protection against false 
conclusions. The method of making calculations of this kind is so simple 
that it can be taught successfully in the Intermediate Schools of Agri- 
culture. ' . 

V. — This author's work is confined to selection trials. He is of 
opinion that it is sufficient to repeat the experiment 4 times using three 
rows of plots 5 metres in length. In his calculations, he takes the probable 
error into account. 

VI. — In the opinion of this author, increasing the length of the plots 
does much more to decrease the errors than increasing the width of the 
plots. Great importance is attached to the number of parallels and it is 
considered that in comparative experiments of yield, the error cannot 
less than 6 % unless 8-16 parallel plots are employed. 

VII. - The author questions whether Gausz’S theory which is ap- 
plicable to the minute measurements required by astronomy and geo esy 
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is equally suitable to agricultural experiments. He doubts how far the 
labour involved in making the calculations is justified by the results and 
considers that the object in view, viz., the classification of different types 
of plant according to their quality could equally well be attained if the 
calculations were considerably simplified. His remarks are made with 
special reference to von RumkEr’s “ Simple Rules for Non-Mathematicians ” 
(FUhlings Landwirtschaftlicke Zeitung 1921, pp. 458-461) which he regards 
as far too complicated for practical use. 

When it is a question of a series of experiments undertaken for a 
single purpose (for instance, the yield of a certain species of wheat grown 
on different plots), the less the difference between the results, the more 
nearly will they approach the " normal ”, that is to say, not only is 
the yield itself important, but the degree of fixity is also be taken into 
account in estimating the quality of a wheat. 

It is very easy to calculate the normal yield ; all that is needed is 
to take the arithmetical average. To determine the fixity is a more 
complicated process. Some of the deviations from the mean will be pos- 
itive and others negative. On taking the squares of the deviations, the 
negative signs disappear and the sum of the squares varies inversely with 
the degree of fixity. This sum depends upon the number of the experi- 
ments. In order to have a general measure of the fixity, it is thus ne- 
cessary to divide by this number and afterwards extract the square root of 
the quotient obtained. This gives the “ mean deviation of the arithmetical 
mean ” which is a measure of the stability and renders inevitable the 
'* probable error This method has already been employed in biology. 

To still further simplify the calculation of the mean deviation, the sum 
of all the deviations — irrespective of the signs — may be found and divi- 
ded by the number of experiments. This value can also be taken as a 
measure of fixity but it is less obvious. 

The author explains his theory by giving an instance from VON 
Rumker’s work on the classification of 36 species of beets. 


Species 1. 


Yields 

Absolute deviations 

Squares of deviations 

IO 3.4 

25.2 

635-04 

IO3.9 

24.7 1 

610.09 

69.7 

9-5 

90.25 

73.8 

5-4 1 

29.16 

64*5 

■ 14-7 

216.09 

59.i 

20.1 

4 O 4 .OI 

Average . . . 79.2 

Sum . . . 99.6 

Sum ... 1 988.64 


( ® = 18.18 
Average deviation . . . ' 

i 99.6 


6 


16.60 
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Species 6 . 


TUelds 

Absolute deviations 

Squares of deviations 

85.8 

j 

22.7 

515*29 

80.2 

17.I 

292.4I 

58.2 

4-9 

24.91 

52.0 

II. I 

123.21 

53-0 

ii.r 

123.2I 

50.3 

12.8 

163.84 

Average . • • & 3 * 1 

Sum . . . 79.7 

Sum ... 1 24197 


( ^ 14.38 

Average deviation . . . < 

( -*£--** 


Whichever of these average deviations is taken, the result will be the 
same. 

Species 1 is superior to 6 as regards yield, but inferior to it from the 

standpoint of fixity. . . 

The author subsequently gives the definition of the average deviation 
from the species average, which is the average deviation spoken of above 
divided by the square-root of the number of the experiments. 

After criticising the work of Alexandrowitsch and of von Rumker 
who have introduced other factors necessitating much calculation, the 
author concludes as follows : 

a) When a single series of experiments has been made for a given 
end and it is wished to express in figures the result obtained, it is sufficient 
to give : 

1) The arithmetical mean of the results. 

2) The degree of fixity as shown by the mean deviation from the 

average. , , 

b) When it is a question of a complex of experiments such as is ne- 
cessary, for instance, in the classification of a series of species, this wor 
can be considerably simplified. After calculating the average }ic 0 
each species and all the deviations from this average, the squares of t ese 
deviations are obtained. These values are sufficient to enable all the work 

to be taken in at one glance. . ,. 

I. The *' averages ” thus calculated give information regarding the 

crop-yielding capacity of the species. , 

II. From the “ sums of the squares " is known the fixity and the sta- 
bility. The larger the sums of the square the less fixed is the species. 

The species are classified according to their yields. I t wo species 
have the same “ sum of the squares ”, no change is introduce 
method of classifying them, and even where they show great er ^ nC f 
of yield they, as a rule, keep their place although their fixity as 
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taken into account. The only doubtful case is when the yield of two 
species is nearly the same, then their degree of fixity must be considered, 
and if the difference is very slight, it must be acknowledged that calcula- 
tion cannot decide under such circumstances, so the cultivator must make 
up his mind whether he prefers higher yield, or a greater degree of stability. 

The author classified 35 species of beetroot according to their yield 
alone and bis classification in 19 out ot the 35 species was exactly the same 
as that made by AlEXANDROW itch (based on the most elaborate calcula- 
tions). Where the two classifications did not agree, the differences were 
not great, as is shown, by the following example : 

Species 15 — average 69.9, average deviation 11.79. 

Spceies 31 — average 6S.0 average deviation 9.07. 

In such a case, calculation cannot be expected to prove which of the 
two species is the superior. 

All that has been said here respecting the classification of wheats 
applies equally well to seed trials, mammal experiments, pot cultures 
and field experiments. D. v. S. 

532. Soil Toxicity. 

I. — GilE, P. L. (Bureau of Soils U. S. Dep. of Agr.), Methods of diagnos- 
ing toxicity. Journal of the American Society of Agronomy, Vol. 15, No. 8, 
pp. 305-312, bibl. Albany N. Y., 1923 

II. — Eivingston, B. E-, (bah. of plant-physiology, Johns Hopkins 
University, Baltimore). Some physiological aspects of soil toxicity. Ibidem 
Vol. 15, No. 8, pp. 313-323. Albany. N. Y. f 1923. 

III. — Schreiner, O. (Bureau of Plant Industry, U. S. Department of 
Agric.) Toxic organic soil constituents and the influence of oxidation. Ibid, 
Vol. 15, No. 7, pp. 270-276. Albany N. Y., 1923. 

IV. — McCall A. G., (Prof, of Geology and Soils, Univ. of Maryland) 
The influence of acidity itself on plant growth, without regard to other factors. 
Ibid., Vol. 15, No. 7, pp. 290-297, bibl. Albany, N. Y., 1923. 

V. — Blair, A. W. and Prince, A. R. (New Jersey Agric. Exp. Station). 
Studies on the toxic properties of soils. Soil Science, Vol. 15, No. 2, pp. 109- 
129, 4 pi. Bibl. Baltimore, 1923. 

VI. — Burgess, P. S. (Rhode Island Agric. Exp. Station) . A Method for 
the determination of ** active ” aluminuim in acid soils. Soil Scien-ce, Vol. 15, 
No. 2, pp. 131-136, bibl, Baltimore, 1923. 

VII. — HoffER, G. N. (Office of Cereal Investigations, Bureau of Plant 
Industry, U. S. Dept, of Agric.) Accumulation of aluminium and iron compounds 
in com plants and its probable relation to root-rots. Journal of Agricultural 
Research, Vol. 23, No. io, pp. Soi-824, 21 plates, bibl. Washington, 1923. 

VIII. — Whiting, A. (Illinois Agric. Exp. Station). Inorganic substances, 
especially aluminium, in relation to the activities of soil micro-organisms. 
Journal of the American Society of Agronomy , Vol. 15, No. 7 pp. 277-289, bibl 
Albany N, Y. 1923. 

I. — There are comparatively few data concerning the correspondence 
between the growth of agricultural crops and the intensity of acidity in 
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cultivated soils. Recent ecological studies by Atkins (Relation of the 
hydrogen-ion concentration of the soil to plant distribution. Nature, 

5 : 80-81, 1921) and by Wherry (Soil acidity : its nature, measurement 
and relation to plant distribution {1). Smithsonian Report for 1920: 247- 
268, 1922) indicate however, that there is a somewhat close correspondence 
between the hydrogen-ion concentration of water extracts of unculti- 
vated soils and the naturally occurring flora. It seems reasonable to 
expect that in the case of agricultural soils there will be found fairly de- 
finite degrees of acidity which are especially suitable for the growth of 
the different cultivated plants, although this degree of acidity may vary 
considerably with the type of soil. In fact, thanks to the work of the 
the Rhode Island Experiment Station, there has been available for many 
years a classification of this general nature. 

During the last few years the idea has been growing that a determin- 
ation of the soluble or “ active “ aluminium in the soil might give a 
more reliable indication of the need of liming than a determination of 
the acidity. It is coming to be generally believed that soluble aluminium 
is toxic to plants and that the reduced growth of many plants on acid 
soils is due to the toxicity of the aluminum ions present. The opinion 
that there is a specific toxicity in the aluminium-ion aside from the acid- 
ity which accompanies it is based chiefly on the works of Abbot, Conner 
and Smalley, Miyake, Ruprecht and Morse, Hartwell and P ember, 
and Mirasol. 

The author passes in review the experiments made by all these invest- 
igators and criticises their conclusions. From the investigations that 
have been conducted thus far, it does not appear to have been establish- 
ed that aluminium salts are toxic to plants in the sense that mercury or 
copper salts are toxic. The idea that the growth of some plants on acid 
soils is reduced by the toxicity of the aluminium ion present does not 
explain the increased growth of other plants on such soils. It seems that 
the observed, facts are better explained by either one of the following 
view-points : 

It may be that the mixture of colloidal materials making up the 
cellwalls of different roots, function best in mediums of different 
hydrogenion concentrations. This is largely a speculative matter at 
present. 

Or, it is possible that the good growth of certain plants on an acid 
soil and the poor growth of other plants on the same soil is simply condi- 
tioned by the relative quantities or concentrations of the different mineral 
nutrients available at this hydrogen ion concentration. There are some 
data in support of this view-point. The poor growth and chlorotic con- 
dition of certain plants on calcareous soils is due, apparently, to the in- 
ability of the plant to obtain sufficient, iron under these conditions. The 
availability of the iron in nutrient solutions is frequently a limiting 
factor iu the growth of plants, and this availability in many nutrient 
solutions is a function of the acidity. 
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II. — Organic toxicity. The author made a physiological study 0 { 
the toxic substances in the soil, using the method known as that of bio- 
logical tests, employing living plants as indicators of the physiological pro- 
perties of the soil. 

A soil may be unsatisfactory either because it supplies some substances 
too slowly to the root surfaces, or because it supplies some substances to o 
rapidly . 

The toxic substances which the author considers may be either organ- 
ic or inorganic, non-electrolytic or electrolytic, but they must always be 
dissolved in the soil solution. It seems to become increasingly evident, 
as research goes on, that most toxic electrolytes are injurious primarily 
because of their ions. Only a few kinds of ions lend themselves, as yet, 
to quantitative study. Hawkins was able to study copper-ion concentra- 
tion. Perhaps several other ions have received some special attention, as 
hydrogen-ion concentration is distinctly a subject for study at present 
Hydrogen-ion concentration, whether expressed logarithmically, or in 
osmotic or other pressure values, is surely important, but other influential 
conditions should also receive attention. 

What has much interested the author in the discussion of “ acid” 
soils, is the curiously unscientific way in which the word acid- is employed 
to mean nothing more or less than toxic . It is true that many toxic soils 
have solutions that are acid in reaction, but it does not seem to be 
generally true that the toxicity of these solutions is proportional to either 
hydrogen-ion concetration or total acidity. A true picture of toxicity 
cannot be sketched solely, nor even mainly, with the acidity pencil. 

With regard to the origin of toxic substances, it may be said that in 
some cases the poisons may develop directly from the decomposition of 
soil materials ; or they may be brought from a distance and added to the 
soil. Thus sugars, celluloses, fats, resins, proteins, etc. are continually 
added to the soil by the activities and final death of plants and animals. 
The organic poisons generally arise only after partial decomposition of 
these materials. Such decompositions are common in soils, through the 
metabolic activities of fungi, bacteria, protozoa, etc. Dead roots, leaves, 
bark fragments, etc. may readily give rise to poisons in that way. 

Stoklasa’s finding that living roots ordinarily give off almost nothing 
but carbon dioxide, but that these same roots give off organic acids such 
as tartaric, oxalic, etc., when the oxygen supplying power of the soil 
is very low, seems to be consistent with what we know about respiration 
and it appears to supply’' a basis for a possible explanation of the origin 
of some toxic substances in some soils. Most organic poisons arise from 
more or less thoroughly anaerobic respiration — that is — from ferment- 
tation. Poorly aerated soils, are apt to be toxic. 

Soils in which water stands for long periods, are often toxic. Subsoils 
are usually toxic where the superficial soil layers are usually moist and 
where there is inadequate subterranean drainage. Anything that lowers the 
oxygen-supplying power of the soil, tends to produce the toxic condition. 

The Hutchins methods for determining oxygen-supplying power, 
by direct measurement, will probably become of special value in connec- 
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tion with the dynamic consideration of soil toxicity, as well as in many 
other physiological and ecological connections. 

XXI. — The investigation of infertile soils from various parts of the 
United States has received considerable attention. Some studies showed 
that the harmful influence of the extract from infertile soils can be remov- 
ed therefrom by certain treatments such as boiling, distilling, or removal 
by means of absorbing agents like carbon black, ferric hydrate, or other 
finely divided bodies having an absorptive power. It can also be remov- 
ed by evaporating to dryness and igniting the residue, or by processes 
which promote oxydation. 

The general properties shown by these soil extracts not only pointed 
to the presence of a body harmful to plant development, but indicated also 
that the compound is organic rather than mineral. Several organic 
compounds have been isolated from such soils, which have quite differ- 
ent chemical properties, thus showing that there is a difference in the 
nature of the chemical compounds in different soils. 

The organic compounds which have been found to occur in soil or- 
ganic matter affect plants differently ; some are beneficial to plant life, 
others are inimical to proper plant development, and still others have no 
effect on plant growth. In every soil there exists a balance of these two 
contending influences, the good and the bad. Whether one or the other 
predominates is due to soil conditions, drainage, composition, plant oc- 
cupation, etc., which can be influenced by soil management such as til- 
lage, cultivation, drainage, liming, fertilization and by crop rotation, all 
of which influence the biochemical factors in soil. 

Among the substances harmful to plants the following should receive 
special mention, as having been found in unproductive soils : Picoline car- 
boxylic acid (moderately toxic, nitrogen in this compound is not available 
to plants). 

Dihydroxystearic acid (destroys almost entirely the normal oxidizing 
power of plant roots). 

Salicylic aldehyde (even more toxic, it is a strong antiseptic, inhibit- 
ing the action of bacteria. 

Vanillin (an aldehyde and thus a reducing agent. It disappears in 
well aerated soils). 

The author calls special attention to the occurrence of aldehydes in 
soils and to the facts that aldehydes are almost universally toxic to living 
cells, and further that aldehydes yield acids on oxidation. Aldehydes may, 
therefore, be present in any soil that shows acidity. (It is fairly simple 
in any given case to test the soil for the presence of aldehydes). With 
active oxidation in the soil all aldehydes will vanish and in many cases 
even the organic acid resulting therefrom may be destroyed. Liming neut- 
ralizes, but also promotes the oxidation. 

A remarkable fact in connection with one soil was that it contained 
a large amount of mannite, as much as 5 00 pounds per acre. The remark- 
able part lies in the fact that it should persist in the soil, when it is 
such an excellent medium for the development of bacteria. The simulta- 
neous presence of salicylic aldehyde (poisonous to higher plants) suggest- 
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ed that the mamute in the soil was protected by the antiseptic action of 
the aldehyde. This case is particularly interesting as showing that soil 
compounds affect the lower life of the soil as well as the higher plant life 
and through these the entire biochemical processes. 

The occurrence of certain compounds in soils thus becomes a direct 
agent in the diagnosis of soil troubles. 

The chief aim in improving infertile soils should be to build them 
up so that they will become good oxidizers and through this become strong 
and virile soils. 

It has been possible to observe the disappearance of toxic soil condi- 
tions by thorough aeration and exposure to air by the action of lime and 
oxidizing fertilizers like sodium nitrate, or the influence of oxidizing sub- 
stances like manganese. 

IV. — Inorganic toxicity. It is pointed out by the author that the 
intensity of acidity, as determined by hydrogen-ion concentration deter- 
minations, bears, in general no direct or simple relation to the quantity 
of acid present in the soil. It has been shown that the intensity of the 
acidity in many instances is of greater significance in biochemical pro- 
cesses than is the quantity of acid present. 

The author gives some data for the tolerance of acidity by bacteria 
in soils. 

V. — Toxicity due to aluminium. During the past 25 years much 
has been written about acid soils and many causes of this unfavorable 
condition have been suggested, but with all that has been said and done 
there is not yet unanimity of opinion as to the cause of acidity, nor 
as to the identity of the substances which produce the toxic effects. Min- 
eral and organic acids, acid salts, soluble aluminum compounds, the re- 
moval of basic materials by crops and by drainage waters have been 
suggested as causes of unproductive acid soils. Recently, considerable 
attention has been given to soluble aluminium salts as a possible cause 
of much of the trouble heretofore attributed to “ acidity”. 

The author describes some work done in this direction at the New 
Jersey station. 

Soils which had become toxic through more or less abnormal treat- 
ment were leached with distilled water and the leachings analyzed for 
soluble iron and aluminium and other constituents, and were also used as 
culture media for the growing of plants. In growing the plants, portions 
of the extract were used unmodified, and other portions were modified 
by the addition of soluble phosphates, lime water and by adding ammonia, 
boiling and filtering to remove soluble iron and aluminium. Normal soils 
were also extracted and the extract used in comparison with the extract 
from the toxic soil. The analyses of the extracts from the good and poor 
soil brought out differences in soil reaction, water holding capacity - 
total nitrogen and carbon, and water-soluble iron and aluminium. 

The culture-solution work makes it very clear that there is something 
in the extract from the toxic soil which interferes with root development 
of the plants. The extract from the normal soil gave normal root develop- 
ment, as did the standard culture -solution. 
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Addition of nitrate of soda and small amounts of soluble phosphates 
to the extract from the toxic soil, did not correct the unfavorable condition 
to an appreciable extent. 

When the toxic extract was boiled with ammonium hydroxide, filt- 
ered and a trace of iron and phosphoric acid added to the" filtered solu- 
tion, normal root and top growth were obtained. 

That this improvement was not due entirely to the neutralizing 
of the acidity is shown by the fact that the standard control solution, 
which gave normal root growth, had a pH value approximately the same 
as the pH value of the toxic extract. Aluminium sulphate when added to 
normal culture solutions in amounts equivalent to, and greater than the 
/U 2 0 3 present in the unmodified toxic extract, gave results similar to 
those with the unmodified extract. The pH values of the solutions were 
lowered by the addition of aluminium sulphate, but culture solutions to 
deutically the same pH with sulphuric acid, produced, pi ants much health- 
ier in appearance than the cultures receiving the aluminium sulphate 
treatment. The results of the work point strongly to soluble aluminium 
as being responsible in part at least, for the unhealthy root develop- 
ment. 

Vegetation tests carried out in small glazed earthenware pots gave 
results which confirm, in a large measure the culture-solution results. In 
the pot tests, however, heavy applications of acid phosphate to the toxic 
soil resulted in a great improvement in growth, even when the pH 
value was as low as 5. Small applications of ground limestone and 
basic slag, gave good results in the pot experiments. 

When aluminium compounds were introduced without a basic mater- 
ial such as lime, the yields were reduced to less than the yields with the 
untreated soil (check), but in the presence of liberal applications of basic 
materials, the aluminium sulphate and aluminium nitrate did not appre- 
ciably lower the yields of dry matter as compared with the yields from the 
basic materials without aluminium compounds. 

The result of the pot work also leads one to suspect that soluble 
aluminium compounds constitute one of the causes of toxicity in soils. 

The results of the work indicate that such toxicity may be largely 
overcome by heavy applications of soluble phosphates or by application 
of basic materials such as the different forms of lime and basic slag^ 

VI. — For many years the Rhode Island station has been studying 
the effects of “ acid-soil ” conditions, and more recently, of certain toxic 
substances, resulting from or accompanying soil acidity. 

The presence of toxic concentrations of <f active ” aluminium salts in 
the acid, granitic soils under investigation has been studied (see Hartwell 
and Pember). In this paper the author describes a method for the de- 
termination of " active ’* aluminium in acid soils. 

A full account of the work of the station on aluminium toxicity to 
plants and its possible correction, will appear in a future publication from 
this station. 

VII. — The biological role of aluminium and iron compounds is 
being studied by many investigators with special reference to the effects 
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of these metals : a) on acidity of soil ; b) on the absorption of essential 
nutrients by plants ; and c) on the functioning of the tissues of the plants 
after the metals have been absorbed. This paper considers only those 
effects upon the maize plants resulting from the absorption of these metals 
and the probable relation of these phenomena to the susceptibility of 
maize plants to root-rots. 

One of the most characteristic differences between normally growing 
maize plants and those which become severely root-rotted, is the condition 
of the vascular plate tissues in the nodes of the stalks. The plants which 
become root-rotted are those which have the nodal tissues discolored 
and in various stages of disintegration. This disintegration of the nodal 
plate tissues begins in the absence of any specific organisms in the 

tissues- ..... 

The brown, yellowish brown, and brownish purple discolorations with 
their consequent disintegration which are frequently found in diseased 
plants have been produced artificially by injecting solutions of certain 
salts of aluminium and iron into the plants. Definite chlorophyll and 
leaf-tissue changes have been produced also. 

The most severe cases of root-rots have been found in soils notable 
because of their deficiencies of lime and available phosphates. Such 
soils have variable quantities of salts of aluminium and iron available for 
absorption by plants. . 

The accumulations of aluminium in the plants are associated with 
retarded growths and increased susceptibility of certain strains to root - 
rots. When iron compounds gradually accumulate in the nodal tissues 
of the plants, the growth of the stalks may be little affected, but the dis 
integrations of the nodal tissues are accompanied by increased susceptibil- 
ities of the plants to root-rot. 

When abundant aluminium injuries occur in the maize plants m 
certain fields, it is an indication that the soil is deficient in available 

phosphates. . . 

VIII. — This paper is limited chiefly to the recent work on aluminium, 
which has been conducted in the United States. The author gives inform- 
ation on the work done in the following states : 

Indiana, Massachusetts, Rhode Island, Illinois, Hawaii, Iowa, Utah, 
Alabama (experiments on manganese), Ohio and Wisconsin. He then 
gives a summary of concordant results, as follows : 

Soluble salts of aluminium have been found by a number of invest- 
igators in acid soils which have been treated with soluble salts of other 

metals. _ . . 

Aluminium in soluble form is found in soils where sulphur is being 
oxidized. Sulphuric acid and sulphates are present and act on the alum- 
inium. ... 4 - 

Calcium carbonate has been found to prevent the injurious action 
of aluminium. Aluminium associated with hydrolyzable and highly ion- 
izable salts has been shown to exert a toxic influence on plants aside 
from the acidic effect of the associated acid radical. 

Aluminium phosphates have been shown to be excellent sources 0 
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phosphorus for a number of agricultural plants in spite of the aluminium 
present. 

Soils that have not been treated with salts show practically no soluble 
aluminium in clear water extracts. 

The form of aluminium first extracted by normal potassium nitrate in 
aqueous solution is non-diffusable and appears to be a colloidal form of 
aluminium hydroxide. 

Practically all acid soils which have been studied contain quantities 
of easily replacable aluminium when brought in contact with salt so- 
lutions. 

Certain acid soils contain large amounts of soluble manganese and this 
element appears to support nitrification. Soluble manganese occurs in 
soils as a result of sulphate oxidation. 

There is available information which indicates that the use of mode- 
rate amounts of liming materials and ample quantities of phosphates 
will precipitate the toxic forms of aluminium, iron and* manganese, in 
add soils and at the same time allow the establishment of pH valuesin 
keeping with the requirements of soil organisms, the growth and feeding 
power of crops and their response to feeding. It has been shown that at- 
tention to the above considerations makes possible the production of max- 
imum quantities of nitrates and a large symbiotic nitrogen fixation. 

Results requiring verification. Aluminium has not yet been shown 
to be a suitable base for the process of nitrification. Until this has been 
done, this biological process cannot be considered a primary cause of 
increasing soil acidity. 

Soluble aluminium has been found to be present, where the bacte- 
rial oxidation of sulphur is iu progress. The possibility that sulphate 
formation is a factor which contributes to an increase in soil toxicity is 
a subject for further investigation. 

There is no analogy between nitrification and sulphate formation, 
either from the standpoint of the acidity endured by the organisms concern- 
ed, or the requirements for a base. The two processes may, however, be 
analogous with respect to the action of the ammonium salts produced, 
each giving rise to secondary decomposition with consequent production 
of soluble aluminium. 

The influence of aluminium as a toxin to soil organisms does not 
appear to be important when optimum quantities of phosphorus, potas- 
sium and calcium are supplied. Studies concerned with this question have 
not been sufficiently extensive, to allow of a general conclusion, and other 
species of bacteria should be studied. 

Aluminium hydroxide has not been found to be toxic under normal 
conditions of experimentation. However, the insoluble hydroxide cannot 
be considered as representative of the forms of aluminium which are 
likely to be met with under soil conditions. Since it is a weak base, its 
toxicity would appear to be related to its action in precipitating phosphor- 
us and calcium in the soil solution and in the cells of plants and micro- 
organisms, and in the precipitation and formation of certain organic 
compounds which cause abnormal functioning of living cells. It may 
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also rob plants of potassium through losses by leaching of the potassium alu- 
minate. Aluminium hydroxide or the hydrosol of aluminium hydroxide 
has been reported as the form of aluminium produced by replacement with 
salt solutions. The influence of the pH values on the solubility of this 
compound have shown that increasing quantities should be found with 
increasing concentration of hydrogen-ion below pH — 6 and that appre- 
ciable quantities of aluminium hydroxide are in solution at pH — 8 
and above. Thus, the injury which is sometimes noted where hydrated 
lime or excessive quantities of carbonates have been applied may be due 
in part to the toxicity of the aluminium ion. 

Points in need of immediate investigation. — The soluble but replaceable 
forms of aluminium, iron and manganese present in acid soils should be 
identified, in order that definite information may be available as to the 
origin of the toxic and acidic aluminium, iron and manganese. The re- 
cognised ability of many crops to feed on insoluble minerals makes it un- 
necessary to assume that aluminium must be in solution in order for it 
to be toxic to, or assimilated by, organisms. 

The importance of optimum quantities of phosphorus and potas- 
sium in counteracting the toxic effect of these elements in the soilandin 
organisms needs careful consideration. 

Organic matter has been neglected as a possible detoxicating factor 
with respect to the forms of these elements that depress the growth of 
organisms and plants. 

In conclusion, it can be said that the gradual development of toxic 
conditions is generally accompanied by a gradual reduction of non-toxic 
available bases in the soil. The conditions are aggravated, as far as 
crops and organisms are concerned, by a scarcity of certain essential 
elements, particularly phosphorus and potassium. D. v. S. 

533. Life History of Azotobacter. 

I. — Lohnis, F. and Smith, N. B., Studies upon the Life Cycles of the 
Bacteria, Part II, Life History of Azotobacter, Journal of Agricultural Research, 
Vol. XXIII, No. 6, pp. 401-432, 9 pi., bibl., Washington, 1923. 

II. — Hunter, O. W. Stimulating the growth of Azotobacter by Aera 
tion. Ibidem, Vol. XXIII, No. 8, pp. 665-677, 4 fig. bibl. 1923. 

III. — Idem, Production of a Growth-promoting Substance by Azoto 
bacter. Ibidem, Vol. XXIII, No. 10, p. 825-831, fig. 2, bibl,, 1923. 

IV. — Idem. Protein Synthesis by Azotabacter. Ibidem, Vol. XXIV, 
No. 3, pp. 263-273, bibl., 1923. 

V. — Gainey, P. L., On the Use of Calcium carbonate in the Nitrogen- 
fixation Experiments. Ibidem Vol. XXIV, No. 2, pp. 185-190, bibl., 1923. 

In a preliminary communication published in the Journal of Agricul- 
tural Research Vol. 6, No. 18 ; pp. 675-702, 1916, the author pointed out, 
that the life history of Azotobacter is much more complicated than was 
generally assumed, and that the same holds true with regard to all other 
bacteria. The correctness of this general statement was further demons- 
trated by the same author in a critical review of the bacteriological lite- 
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rature, published as Part I of these Studies (Studies upon the life Cycles 
of the Bacteria. Part I, Review of the literature 183S-1918. Mem. Nat. 
Acad. Set., Vol. I, No. 2, 335 p.). 

To obtain complete and actual information upon the life cycles of the 
bacteria is no more difficult, but takes much more time than to make an 
ordinary bacteriological diagnosis. Single-cell cultures and continuous 
microscopic observation of the living organisms are by no means so 
absolutely indispensable as is sometimes asserted. The usual methods 
of isolating, cultivating, and studying the bacteria are, as a rule, quite 
sufficient to collect complete information, provided they are applied judi- 
ciously and the investigator himself is not too pre-occupied by the wide- 
spread prejudices concerning “ normal ” and “ abnormal ” growth, “ in- 
volution forms " and “ contamination A sufficient number of par- 
allel tests, the frequently repeated microscopic control of the cultures, 
held for a sufficient length of time (not less than a month, preferably long- 
er) and the regular repetition of all experiments are three points of major 
importance. 

Tests made with 30 strains of Azotobacter and with several cultures 
of related bacteria have shown that only two species of Azotobacter are 
completely characterised thus far : Azotobacter chroococcum and A. agile 
Beij. (syn. , 4 . Vinelandii J. G. Lipman). A. Beyerinkii J. G. Lipman is a 
variety of A. chroococcum and A. vitmim Lohnis, is probably a variety 
of A. agile — A. Smyrnii C. B. Lipman and Burgess and cannot be accept- 
ed as a species ; according to all marks ascribed to it by its authors it is 
the large sporulating growth type of A. chroococcum — A. Hilgardi C. B. 
Lipman and A. Woodstownii J. G. Lipman, both of which are incomple- 
tely described and should not be retained. 

Bach of the 30 Azotobacter strains was tested in about 100 to 200 
transfers ; the results presented in this paper are based on over 20 000 
observations. 

The thorough study of the problem of the life cycle of Azotobacter, 
led to the discovery that from every Azotobacter culture not less than 
seven different growth types can be developed and stabilised ; all of them 
are interchangeable. These are : 1) Large non-spoiulating cells ; 2) coc- 
coid forms ; 3) dwarfed cell type ; 4) fungoid cell type ; 5) small non-spor- 
ulating rods ; 6) sporulating rods ; 7) large sporulating cells. 

Identical with 2) are : Micrococcus concentricus Zimm., Micrococcus sul- 
fur cus Zimm., Lehm., and Neum., and Micrococcus roseus (Bumm) Lehrn 

and Neum. respectively. . 

Identical with 4) are : Mycobacterium luteum Sohngen, Mycobacterium 
laciicola Lehm. and Neum. , Mycobacterium album Sohngen. 

Identical with 5) are : Bacterium lactis viscosum (Adametz) Lehm. and 
Xeum. and Bacterium putridum (Fliigge) Lehm. and Neum. 

Identical with 6) are : Bacillus terminalis Mig., Bacillus fusiformis A. 
M. and Gottheil, Bacillus pumilus A. M. and Gottheil. 

Identical with 7) are: Bacillus Intern Baker and Smith, Bacillus pete - 
sites A. M. and Gottheil, Bacillus malabarensis Lohnis and Pillai and Ba- 
cillus danicus Lohnis and Westerman. 

[M*3 



894 


AGRICULTURAL INTELLIGENCE 


All types of bacterial reproductive organs have been found with 
Azotobacter, namely : gonidia and gonidangia, regenerative bodies (zo- 
ospores etc.), arthrospores, microcysts, endospores and exospores. All 
these organs of reproduction are fundamentally not so different as might 
be assumed. 

The formation of the symplasm and the regeneration of new cells 
from this more or less amorphous substance of varying stainability, proceeds 
with Azotobacter in the same manner as with all other bacteria. 

Conjunction was regularly seen in young cultures before the formation 
of gonidia, regenerative bodies, and exospores and endospores took place. 
Part of the regenerative bodies are clearly zygospores. The cell union 
is either temporary, effected by connecting beaks, bridges, or by direct 
contact of two or more cells, or permanent, due either to a sticking together 
of two uniform cells, which retain their identity, or to a coalescence of two 
cells of more or less different appearance. These various modes of conjunc- 
tion, observed with Azotobacter as with other bacteria, resemble very 
closely those recorded with yeasts and with protozoa. 

The fact that the different developmental stages of Azotobacter could 
be in part identified with certain so-called species belonging to the 
form genera Micrococcus, Bacterium, Pseudomonas, Bacillus and Myco- 
bacterium, demonstrates anew and conclusively that the whole system 
of bacteria needs complete revision, which is to be based upon the results 
of through examination of the life histories of the bacteria. 

The author has illustrated his paper with 9 photographic plates (108 
figures) of microscopical observations, all carefully described. 

II. — The theory of Sohngen that the Beijerinck medium lacks 
only nitrogen and oxygen is here supported. Observations suggest that 
both these elements can be supplied by aerating the culture medium and 
that thereby a rapid and vigorous growth of Azotobacter can be promoted. 
Aeration also stimulates rapid nitrogen fixation by Azotobacter. 

The ability of Azotobacter to fix nitrogen is dependent upon the energy 
derived from carbohydrate fermentation. In the aerated cultures the 
consumption of dextrose is very rapid. The presence of calcium car- 
bonate is not essential in a medium used for aerating pure cultures of 
Azotobacter. 

III. — It is maintained by many investigators that the animal cell 
is incapable of synthesizing vitamines and that such cells are thus required 
to obtain their food accessories from the vegetable kindgom. If this is true, 
it can be logically asked, do plants need such growth promoting factors ? 
If so, do they synthesize them or from what source ate they obtained? 
The application of the vitamine theory to microbical nutrition is now pre- 
valent. Pacini and Russell, from their experiments concluded that Bacil- 
lus thyphosus Eberth-Gafiky can manufacture vitamines and likewise 
stimulate growth of the animal cell. 

If a growth-promoting substance is a requirement for Azotobacter 
development, it is capable of manufacturing such. The Azotobacter 
can synthesize a food accessory factor. This food accessory factor stim- 
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ulated a greater net gain in white rats than did baker’s yeast. Azoto- 
bacter exerts a pronounced curative effect upon pigeons effected with 
polyneuritis. 

IV. — The high protein content of the Azotobacter cell and its relat- 
ively simple food requirements suggested the possibility of utilizing it 
as a means for synthesizing a protein which could be used either as 
a stock food or a fertilizer. The employment of this organism for such 
a purpose appeared to offer some important advantages on account of 
its nitrogen-assimilating ability. This would necessitate the use of a 
solution having a carbohydrate only as the important constituent. The 
protein content of Azotobacter growth obtained from a solid medium 
was found to be 11.81 %, while that collected from a liquid culture 
was 30.65 %. 

The yield of cells increased with the quantity of dextrose in the 
medium. When molasses was used as a source of energy for Azotobacter 
development, there was obtained a yield of cells equal, to 30.44% of 
the sugar in the molasses. Azotobacter is able to convert the soluble 
nitrogenous substances present in molasses into more complex protein, as 
well as to utilize the molasses as a source of energy for the fixation of 
atmospheric nitrogen. 

The addition of straw to the dextrose or molasses medium did not 
cause any appreciable increase in the quantity of nitrogen fixed. 

V, — In reviewing the literature on nitrogen fixation by soil bacteria, 
the author was impressed with the great variety of media that have been 
employed by different investigators. The author calls attention to the 
difference caused by the presence or absence of calcium carbonate. He 
then describes media used by Winogradsky, Beijertnck, Lipman, 
Ashby, Lohnis, and his students. It remained for Stoklasa to produce 
the necessary evidence for a correct understanding of the function of 
calcium carbonate in nitrogen fixation experiments by demonstrating 
quantitatively the formation of organic acids in cultures of Azoto- 
bacter. 

The medium employed by the author had the following com- 
position : 

Mannite 20 gm., K 2 HP0 4 ,o.2 gm„ Mg S 0 4 0.2 gm., XaCl 0.5 gm. FeCl 3 
trace and 1000 cc. water. Several hundred samples of soil from Kansas 
and other States have been examined. He concludes from his experi- 
ments that the quantity of nitrogen fixed in the presence of Azotobacter 
is greater than when it fails to develop. The number of soils capable of 
initiating the growth of Azotobacter under the experimental conditions 
here described is greater by 20 %, if calcium carbonate is added to the 
medium than if it is omitted. The quantity of nitrogen fixed in 
a medium containing calcium carbonate is, for practical purposes 
always equal to and in most cases greater than when calcium carbonate 
is not present in the medium. The presence of calcium carbonate 
exerts a greater beneficial effect upon those organisms, other than 
Azotobacter, that bring about the fixation of nitrogen, than upon Azoto- 
bacter itself. H. v. S. 
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Pedology. 

534. Soil Structure and Colloids. 

HAGER, G. Bodenstruktur und Kolloidchemie. Zeiischrift fUr Pflanzener- 
nahrung und Dungung {mssenschaftlicher Teil), Vol. II, No. 4, pp. 292-311, 
fig. 3. Leipzig-Berlin, 1923, 

The chemistry of the colloids is a recent science, but it promises to 
become of great importance to agricultural chemistry and pedology. 

The correction of soil structure by liming makes ploughing easier, 
and although the surface dries quickly, the lower layers of the soil retain 
water and remain moist. 

Chili nitrate and potash salts bind together clayey soils making them 
more difficult to plough, and reduce their aeration and water-retaining 
capacity. Land flooded by the sea is rendered useless for years, even after 
the salt-water has been washed out by the rain. All the alteration in 
the soil which we have already mentioned, and also many others, are 
occasioned by changes in the colloids of the soil, viz., the soil particles 
which are in a colloidal condition. 

Colloids are distinguished from suspensions and molecular solutions 
by the degree of their dispersion. The term colloid is confined to particles 
below 0.0002 mm. being called colloidal clay according to the nomencla- 
ture adopted by the International Commission. Among the colloids 
are classed the <f gels ”, known in ordinary chemistry as aqueous silic- 
ates of alumina, and in colloidal chemistry, by the name of absorbant 
compounds. 

The author draws attention to the fact that, in soil analysis, the deter- 
mination of the size of the particles is not sufficient, for much depends 
upon whether the particles are flocculated “ gels ”, or granular bodies. 

All inorganic gels have a high water content, and readily absorb the 
hydroxyl ions. The author mentions in this connection the work of sev- 
eral authors such as Zsigmondy, Kappen, Wiegntr, King, Mattson 
and others, and summarises their conclusions as follows : 

The particles of granular structure disintegrate as a result of the va- 
rious reactions that increase the degree of dispersion of the soil. The coag- 
ulated colloids, which often envelop the particles, are dissolved to some 
extent, but largely decompose and become gelatinous and viscous. Further, 
they absorb water. All these factors help to form the soil into clods which 
hinder ploughing. 

Under the influence of all the factors that tend to diminish the degree 
of the dispersion of the soil, the coagulated colloids become granular, 
while the colloids present in the soil solution are coagulated. The 
particles are reduced in volume, and the structure of the soil is im- 
proved. 

The author then reviews the causes believed to produce “ peptisation ” 
and “ coagulation ”, but many questions connected with these subjects 
are yet unsolved. 

It, however, remains a fact that lime and calcium carbonate improve 
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the structure of the soil, whereas neutral salts such as sea-salt, potash 
salts and Chili nitrate have a deleterious effect. 

The effect of the ions seems to be much greater than has hitherto 
been supposed. Changes in electric potentials, superficial tension and 
chemical reactions are the causes of the phenomena of peptisation and 
coagulation. The author understands by adsorption, all kinds of reactions 
in which surface plays any part. The higher the degree of dispersion, the 
greater the surface extension and the greater the reaction of superficial 
molecules. 

The alkaline bases and alkaline earths (Na OH, KOH, and Ca tOH) 2 , 
as well as their carbonates), are of considerable importance in the soil 
because they change the degree of dispersion as the result of the absorption 
of the hydroxyl ions by the colloids. The electric forces that come into 
play induce precipitation. Thus, liming makes the structure of the soil 
more granular. 

Neutral salts, like Na Cl, and K Cl, have the contrary effect. The 
zeoliths of the soil contain much lime in an exchangeable form. Therefore 
when sodium chloride is introduced (by flooding with sea water), or potas- 
sium chloride (in a fertiliser), an exchange of bases will take place with 
the formation of sodium zeoliths that are very easily decomposed. After- 
wards, soluble compounds quickly removed by the rain are formed, and 
the soil becomes hard, impermeable and caked. As a result of the degree 
of dispersion being increased, hard-pan may be produced. In the opinion 
of the author, it is not the magnesia present in the potash fertilisers that 
produces these crusts, as is commonly supposed. 

Nitrate of soda may have the same injurious effect as the above 
salts. The plants absorb the nitrogen and leave the soda which forms 
sodium carbonate, a solvent of humic substances. In this case also, 
the degree of dispersion is increased, and the structure of the soil is altered 
for the worse. ^ v ' 


5^ Removal of Salts from Soils in Egypt. 

Mosskki Victor M. and AudEbKAU Bey. Ch. Du role des crevasses du 
sol dans le dessalement et 1’assainissement permanents des terres dTSgypte. 
Snliamc Agricultural Society, Bulletin, No. II, p. II, Plates Cairo, 


M. Mosseri has shown in a previous paper (Le drainage en Egypte, 
Bulletin de VInsiitut Egyptien, 1909), that when more or less saline soils 
crack and become fissured under the action of heat and drought, the salts 
thev contain are concentrated to a great extent on the surface ol the 
clods while the fissured parts behave like rocks that are permeable on a 
large scale. These facts explain why it is better in the case of soils 
that crack, to remove the salt by means of open ditches rather than b> 
under ground pipes (or drainage properly so-called). - 

During the slier agi period (the hot months), the soil cracks and fissures 
in all directions, thus making deep channels that form a complete an na 
ural system of aeration as the air passes down them to considerable depths, 
and is distributed along vertical and horizontal planes. 


[«*] 



898 


AGRICULTURAL INTELLIGENCE 


Flood Basins, — For several thousands of years, the whole of 
Egypt was irrigated by flood-basins which became full of red water during 
the months of the annual rise of the river, and emptied themselves 
either into the Nile itself, or into the lakes bordering the Mediterranean, 
before the winter crops (cereals, leguminosae, flax, etc.) were sown, that 
is to say, at the end of October, or the beginning of November. The water 
remained in these basins for 50 to 70 days, and usually reached a depth 
of 1.50 m. 

During the XIX century, however, irrigation by flood basins was 
abandoned in the Delta and became superseded by perennial, irrigation. 
In Middle Egypt, the construction of the Assouan reservoir led to the con- 
version of part of the basins early in the XX century, but the old irrigation 
system still exists in Upper Egypt. In these basins the precipitation 
of matter in suspension in the water naturally takes place in decreasing 
order of its density, so that the soils furthest from the river are generally 
the most clayey, some of them containing as much as 90 % of day. 

Temperature of the air and soil. — The author gives a table showing 
the average temperatures of air and soil in the Delta, Middle Egypt anrl 
Upper Egypt respectively during the period intervening between the time 
when winter crops are carried (April-May) and the date of the annual rise 


of the Nile (August-September). 

Maximum temperatures of air 34 0 -4O P C 

Minimum temperatures of air 16 0 — 25°C 


Maximum temperature of air at surface of soil 550-70° C. The highest 
temperatures are found in Upper Egypt. The average evaporation in 24 
hours for the same period varies from 4 l / 2 mm. to 13 y 2 mm. (Wild's 
evaporometer). 

Level of subterranean water. — In Upper and Middle Egypt, the nat- 
ural level of the subterranean water remains very low from April to August 
(about 4 to 5 metres below the soil in April, and from 5 to 7.50 metres 
towards the end of July). This depth decreases on passing from Cairo in 
a northerly direction. In the northern districts, the natural water-table 
remains at a considerable depth in the subsoil, whereas the artificial water 
level due to the lack of any soil slope is met with quite near the surface 
(0.50 m. to i.ao m.). 

Fissuring of the soil. — Although the soils of Upper Egypt are less 
clayey than those of the north of the Delta, they contract more under 
the influence of higher temperature, more intense evaporation and the 
lower level of the water-table. The cracks assume polygonal figures on the 
surface, their depth varies from 0.25 m. to 1.50 m. These fissures grow 
increasingly narrow and give rise to channels ramifying in all directions, 
which become reduced to the width of capillary tubes. In 1918, the 
author had the width and depth of 52 large fissures over an area of 15 sq. 
metres measured every 5 days in the region of Sakha (centre of the Delta). 
These measurements showed that the fissures increased much less in depth 
than in width from May to July. The maximum depth is practically 
reached in the second half of May. 
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The river water contains in solution a large amount of salts, chiefly 
chlorides, the salt content is at its minimum during the annual rise of the 
river (120 to 125 mg. per litre, 2.5 to 3,5 mg. being chlorides), and attains 
its maximum when the Nile 
is at its lowest (235 to 260 mg. 
per litre, of which 20-26 are 
chlorides). Although the per- 
centage of injurious salts is 
very little at the time the 
basins are filled it would, how- 
ever, render the soil completely 
sterile in the course of years 
unless the salts were leach- 
ed out and carried away to 
the sea. The soils are freed 
from salts by the epipolhydric 
and bathyhydric processes. 

The water-holding capa- 
city of ordinary, dry alluvial 
soils varies in volume from 
50 to 55 % ; when these same 
soils are saturated, the vol- 
ume of water they contain 
ranges from 60 to 65 %. Some 
of this water passes down slow- 
ly into the subsoil and takes 
its course to the sea, either 
directly, or by way of the Nile, when the level of that river is sufficiently 
low. This is the bathydric process. The water in its passage through the 
soil dissolves the salts along its course and thoroughly washes the soil. 
The salt content of such water is much higher than that of Nile water 
(See V. MossERi, TUtilisation du reservoir souterrain de l'Egypte, Bulletin 
de l’ Inst. Egyptien, Series V, Vol. VIII). In the northern part of the 
Delta, the soil cannot be washed by the bathhydric process, since the 
strata of plastic clay prevent there being any communication between the 
upper soil and the deeply-seated sands. In the centre and south of the 
Delta, as well as in Middle and Upper Egypt, the leaching is more thorough 
because the alluvium is more permeable. In regions where perennial 
irrigation has replaced the basin system, the permeable soil is not so weLl 
washed. 

The water that is not lost in the deeper strata remains in the soil 
whence it is abstracted by plants, or liberated by evaporation. The water^ 
moves by capillary attraction, and on reaching the surface of the ground, 
or the sides of the fissures, evaporates leaving behind it the salts, and 
especially the chlorides. The amount of salt per unit of surface area be- 
comes very large on these surfaces. 

Subsequently, during the filling of the basins, the injurious salts are 
dissolved in a large volume of water and conveyed to the Nile as soon as 
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Frc. 99. — Soil crevices in the Sakha 
area measured iu 1918. 
(intervening crevices not included). 
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the basins empty themselves ythis process is termed epipolhydric (because 
the salts are carried to the surface). In fissured soils, the fissures play a 
diaclastic part. 

The fissures of the soil have been of incalculable assistance in the con- 
tinual removal of the salts for many centuries. To this leaching process 
it is due that the northern portion of the Delta which is now deprived of 
its ancient rights owed its fertility, while the Northern regions of Lower 
Kgypt were destined to sterility when a vigilant administration no longer 
supervised the correct method of water distribution. Since the suppres- 
sion of the flood-basins first throughout all Lower Egypt, and later in 
part of Middle Egypt, the soil fissures have no longer been able to carry 
out the whole of the work that formerly devolved upon them. 

As the salts cannot now be removed from the surface in the low- 
lying northern regions of the Delta, recourse will have to be had to mechan- 
ical draining, but before the system of drainage to be adopted can be 
decided upon, it will be necessary to study carefully the bathhydric and 
epipolhydric processes. D. V. S. 

536. The Soil of Egypt Under the Flood-Irrigation System. 

MossKri Victor, M. Sultanic Agricultural Society. Bulletin No. 12, 
pp. 1-41 diagram 1. Cairo, 1923. 

The decreasing yield of crops in Egypt during the last twenty years 
has given rise to serious uneasiness, and the poor returns do not compare 
with the yields reported to have been obtained from the Nile soils under 
the ancient system of flood irrigation. Amongst contemporary writers 
there are, however, some who deny the truth of this legendary produc- 
tiveness and support their view by the contention that the chemical com- 
position of the Nile mud is the same as that of a soil of average fertility 
in Europe (See Gay-Lussac, Du sol Egyptien, 1885, and Lucas, Soil and 
Water of the Fayum Province, Cairo, 1902). 

Under the old system of irrigation basins, the soil was only worked 
in winter, the cultural operations ( cheloni ) being carried out as soon as 
the flood waters retired. In the rotation, cereals, or flax, were always 
grown in turn with legumes. After the winter crop was carried, the land 
remained fallow, exposed to the heat and drought [sheragi) until it was 
irrigated by the rise {tafi) of the Nile. Under this system, the soil was 
never ploughed ; the surface was lightly marked in some cases, but no 
fertilisers were applied and the same crops were raised every two years, 
however, the annual yield proved regular. 

The truth of the matter is, that the mud has not yet been studied, and 
until this is done, there is no sufficient evidence to warrant the denial 
’of the truth of the age-long belief that appears to be justified by practical 
results. Further though the water, or the mud, are not strictly speaking 
nitrogenous, phosphatic, potassic, or lime fertilisers and the mud may 
be no richer in manurial compounds than ordinary soil, it does not follow 
that the water and mud are inert substances without any fertilising action, 
for it is very possible that they contain elements which are useful from 
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the chemical, physical, or biological, standpoints. Further, the Nile water 
carries in solution salts capable of stimulating plant growth and preventing 
the formation of black alkali (Journal of Agricultural Research, Vol. XXI, 
p. 2 77 )- 

The water deposits a mixture of sand and clay in the areas where 
the proportion of sand is large, so that Orobanchc develops and makes 
it impossible to cultivate beans. (See Mosseri, Observations sur les 
orobanches, 1903). On the other hand, where the deposit consists mainly 
of clay, the soil forms fissures in the summer and is completely free from 
broomrape. The depth of the alluvium also decides the crops to be grown. 
Sandy deposits are entirely occupied by Ciicurbitacea (water melons, mel- 
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Fig. ioo. -- Contraction an<l cracking of the soil in situ. 

W — Wheat 1 — Casual irrigation 

V — Sheragi 31 — Tafi-Sheragi 

Z = Bersim HI = Labour 

X — Soil level VI = Sowing time-Bcrsim 

A-l ~ March -November 

ons etc.). On the siliceous-clay alluvium, barley and wheat thrive, vyhile 
the clays are suited to all crops. Bersim (Alexandrian clover), is cultivat- 
ed on deposits (not exceeding y 2 m. in depth., Thicker layers are left 
fallow for a whole year. 

The Sheragi. — After the winter crops are carried, the bare soil is left 
exposed for many months, and as a result of the action of the heat and 
drought, becomes traversed in all directions by cracks and fissures (1). 

Effect on the physical properties of the soil. — The degree of Assuring 
depends upon the amount of shrinkage. It was formerly believed that 
the contraction of soil under the drying out process depended solely upon 
its content of colloidal clay. (H. A. Temp any, Journal of Agricultural 
Science , 1917, p. 312). Recent experiments, however (T. G. Mason, West 
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Indian Bulletin , VoL XIX, 1922, p. 126) would appear to prove that lin- 
ear contraction is regulated by two opposing factors : 1) the amount of 
the dispersion of the soil particles which determines the amount of moisture 
present at the maximum degree of plasticity ; 2) the extent of the aggre- 
gation of the particles which depends on the proportion of this moisture 
that evaporates when the shrinkage ceases. 

The Assuring of the ground was one of the most efficient factors in 
maintaining soil fertility under the old system of basin irrigation. The 
advantages of the Sheragi are manifold ; it regulates the removal of the salts, 
while the fissures carry down the air to considerable depths where it cir- 
culates owing to the differences in the temperature. The deep cracks 
make the ground porous during the Sheragi period, the volume occupied 
by the air in the soil increasing at least 35 to 40 %. This volume may 
reach, or exceed, the values found in the case of soils artificially broken up 
by the plough. The Sheragi allows the flood waters to penetrate to a great 
depth in the soil, but it also insures their rapid and regular distribution, as 
well as making it possible for the soil to store up a large quantity of water. 
Rain and artificial irrigation cause the soil to cake gradually {see diagram), 
which renders infiltration difficult and checks the distribution of moisture. 
The more clayey the soil, the greater its tendency to cake, and the condi- 
tions favourable to plant growth would become increasingly difficult to 
maintain were it not that the Sheragi restores them by breaking up the 
ground. The clay deposits are frequently so compact that they cannot he 
cut by plough, in which case they are left until the Sheragi has rendered 
them mellow and in a condition for working after the next inundation. 

Effect on the chemical properties. — The air circulating in the depths 
of the earth makes it possible for oxidation processes to take place. In 
the sub-soil of low-lying, badly aerated ground, the alkaline bicarbonates 
become transformed into carbonates, but aeration produces the inverse 
reaction. Under the influence of heat, the colloids investing the minerals 
become dehydrated and disintegrated, with the result that solutions richer 
in nutritive substances are produced. 

Effects on the biological characters. — Heat and drought have a consid- 
erable effect on the amount of nitrification taking place. (See Sir John 
Russell, Soil Conditions and Plant Growth, 4th ed. I Y ondon, 1921, p. 169). 
Soils that have been subjected to the action of Sheragi show, when once 
they are irrigated, a more marked bacterial activity than other soils of the 
same character. Sheragi would appear to exercise an effect similar to 
that produced by partial sterilisation (See Prescott, A Note on the 
Sheragi Soils of Egypt. Journal of Agricultural Science, Vol. X, 1920, 
p. 177). The improvement produced by partial sterilisation is permanent 
lasting more than 200 days ; it is especially noticeable when the heat is 
accompanied by continued dryness. 

Effects on parasites . — It is certain that the action of the heat and the 
drought of the Sheragi destroy the spores, or eggs, of most of the vegeta- 
ble, or animal, enemies of cultivated plants. This is of great importance in 
the case of a valuable crop like cotton which is liable to wilt disease, and 
root-rot. The Sheragi also destroys the vegetation shelteri ng these parasites. 
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Inundation. — The average volume of water absorbed per " feddan ,p 
in the basin region during an ordinary year has been estimated at 3.950 
cubic metres ; but the total layer of flood water absorbed by, and evaporat- 
ed from, these basins is about 1.36 m. which is equal to a" total volume of 
5.700 m. per "feddan " This is the volume that must be taken as a, 
basis in calculating the amount of substances in solution, or in supension 
that are removed by the water. Submergence does not appear to affect 
the work of the Sheragi to any appreciable extent. 

Conclusions. - Since the flooding system has been suppressed, the 
conditions of production have been profoundly altered and fertility has 
been progressively affected. The two-years’ rotation of the present day has 
reduced the duration of the Sheragi and thereby decreased its advantages. 
Although economic conditions do not allow of a reversion to the old system! 
it is necessary to reconcile modern requirements with the necessity of pro- 
longing the Sheragi period. The problem can only be solved by a three- 
years’ rotation combined with a careful selection of the crops to be grown. 
The three-years rotation approaching most nearly to the former conditions 
would be a system by which after a long summer sheragi, chetoni cereals 
follow bersim, or some other leguminous crop, of the preceding winter, the 
rotation being cotton , bersim (or some legume) — winter cereal {wheat or bar- 
ley), maize , cotton etc. With this rotation, the winter legumes would be 
sown after the cotton was gathered or even before the latter was pulled 
up, if the season were advanced and the leguminous crop were bersim. 
The land is then left bare until the chetoni cereals (wheat, barley, etc.) 
are planted. They can be sown at the proper time in soil rich in nitro- 
gen and thoroughly prepared, as it has been exposed to the beneficial 
effects of a sheragi period of the same length as in the days of basin-irri- 
gation. In districts where rice and sugar-cane are cultivated, special 
rotations are needed. The advantages of the above rotation are great ; 
it allows the soil to be thoroughly prepared ; a complete sheragi suc- 
ceeds one, or two, partial sheragi ; further, the seeding can be done at 
the right time. To sum up : soil fatigue is eliminated, the soil is drained 
and its fertility maintained with the minimum work and expense, labour 
is considerably reduced, and fewer draught animals are required for agricul- 
tural operations ; more cattle can be raised, which increase the production 
of meat, milk and and other dairy produce, and also of farmyard manure ; 
weeds and the agents of disease are destroyed. In addition, this system 
reduces the water-requirements of Egypt which is an immense gain, for 
the water-supply of the country presents a serious problem that is the sub- 
ject of much discussion at the present day. D. v. S. 

537. Condensation of Water in the Soil. 

Jager Grreings. Condensatie van water in den boden. Tydschrift 
der Nederlandsche Heidemaatsckappy, Year 35, No. 9, pp. 314-316. Arnhem 
(Holland), 1923. 

With a view to the reafforestation of the moving sands of Holland, 
the Sylvicultural Experiment Station of that country has recently estab- 
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listed a Sub-Station at Stroe (Holland) where experiments are to be carried 
out on the economy of water in a sandy homogeneous soil of low water- 
retaining capacity. In the course of these investigations, which are to 
be continued for some years, it was discovered accidentally that, under 
certain conditions, water can be condensed and conducted deep down into 
the ground. 

The experiments were carried out in the following manner : 18 boxes 
(1.5 X 1.5 and 1 m. deep), were filled with sand (the surface layer in 
some cases being mixed with clayey soil, lupin straw, or heather), and 
planted with two-year-old pines. 

The surface of some of the boxes was covered, and that of others left 
exposed. The boxes could easily be placed on a balance. From May 
20, 1922, the temperatures of the soil have been taken daily and it has 
been found that covering the soil has a great effect on temperature varia- 
tion. These variations were particularly noticeable when the sand was 
covered with gravel. During a long period when the boxes, were not wa- 
tered, it was found that while the weight of some of the boxes had decreas- 
ed, that of the others had clearly increased, the gain in weight being espe- 
cially marked when the sand had been covered with gravel, though both 
the boxes that were left uncovered and those in which the upper layer 
contained lupin straw were also heavier than at the outset of the experi- 
ment. This increase in weight must be due to the condensation of water 
in the soil caused by the rapid cooling of the gravel, and of the upper 
layer of the sand upon which the water collected. This experiment is likely 
to be of great importance in the reafforestation of shitting sands. D. v. S. 

538. Shrinkage of Clays and Soils. 

Hardy F. (West Indian Agricultural College, Trinidad). The Journal of 
Agricultural Science, Vol. XIII, No. 3, pp. 243-261, Bibl. Cambridge, 1923. 

The shrinkage coefficient of a soil may be defined as the maximum per- 
centage decrease in length (linear coefficient) or in volume (cubical coef- 
ficient) which is shown by a block of the soil that has previously been 
worked up with to a standard degree of plasticity and then allowed to dry 
in air. 

The author gives a brief outline of the researches of certain workers 
in the British West Indies on the significance of the shrinkage coefficient 
of clays and soils ; one of the aims of these investigations being to examine 
the relationship between the shrinkage coefficient and the clay content of 
soils. 

The author criticises Tempany’s hypothesis which explains shrinkage as 
due to contraction consequent on loss of water by evaporation from the sat- 
urated gel-skeleton that ramifies throughout a mass of soil at its point of 
maximum plasticity. This hypothesis fails to account for the abnormally 
low shrinkage coefficients exhibited by lateritic soils, notably the red upland 
soil of Barbados. Mason explained this abnormality by assuming that knead- 
ing does not entirely destroy aggregation of soil particles, which is especially 
well marked in the Barbados red soil. The author showed, however, that 
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^jjg of similar colloid content and belonging to one and the same geo- 
logical type, but showing different degrees of aggregation, possess similar 
shrinkage coefficients. He therefore sought a different hypothesis to ex- 
plain soil shrinkage. His own hypothesis is based on the belief that col- 
loidal gels possess a reticulate structure. At the point of saturation, a 
hydrogel probably contains water in two phases. The first of these is 
absorbed in the walls of the gel, and represents the moisture content at 
the hygroscopic coefficient stage. The second phase fills the vesicles of 
the gel, and is a crystalline phase. 

The shrinkage in clays and soils is due solely to loss of vesicular water. 
Loss of water during the later stages of the shrinkage is accompanied by 
intrusion of air into the vesicles. 

Variations in the shrinkage coefficients of soils of similar colloid con- 
tent, but belonging to different geological types, are probably due to spe- 
cificity in soil colloids. This shows itself chiefly in differences in the ratio 
of absorbed (hygroscopic) water to vesicular water. Red 'lateritic soils, 
rich in aluminium hydrogel, appear to possess relatively low vesicular 
water contents and in consequence, to have low shrinkage coefficients. 

The author discusses the physical basis of the assumption that the 
“ water content at the point of maximum plasticity ” represents the im- 
bibition capacity of a clay or soil. This constant may be accepted pro- 
visionally as marking an important stage in the water relations of clays 
and soils. 

D. v. S. 


539. Soil Acidity an Ecological Factor. 

KEUUY, A. P. Soil Science, Vol. XVI, No. 1, pp. 41-54, tables 4, figs. 2, 
bibliography. New Brunswick, U. S. A., 1923, 


The study of soil extracts indicates that a soil of a particular loca- 
lity hag a more or less definite pH value and that the plants found on that 
soil usually have a preference for that hydrogen-ion concentration. 

The author found that a general average pH could be assigned to areas 
of each loam, and that there was correspondance between degree of fer- 
tility and pH value. This pH value varies at different times of the year, 
to the extent of pH 1.0 during the growing season, hence plants growing 
in these places cannot be seriously affected by small variations in acidity. 
Acidity was found to increase to a depth of 15 cm. and then to decrease, 
the increase being greatest in the most sterile soils. 

A list of plants growing on certain soils is given. Excessive drying m 
droughts was accompanied by increased acidity, which was lessened y 
heavy rains ; acidity increased also during freezing. Absorbing roo s 
were found chiefly in the least acid portions of the soil, associated with 
mycorhiza in the top 15 cm. of more acid soils, these fungi becoming less 


abundant as acidity decreased. . 

Soil acidity, apparently has a different significance for differ 
species, but is an important ecological factor in plant growth^ 
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540. The Hydrogen-Ion Concentration of Heavy Alkaline Soils. 

Joseph, A. F. and Martin, F. J. (Wellcome Tropical Research Labora 
tories, Khartoum). The Journal of Agricultural Science, Vol. XIII, part 3 
pp. 321-332, bibl. Cambridge, 1923. 

In connection with the systematic examination of the soils of the Su- 
dan, the hydrogen-ion concentration has been determined of a large num- 
ber of samples taken from a wide area, and with a single exception, ah 
those examined up to the present have been alkaline, the pH value being 
invariably over 8 and often over 9. 

The present article deals with the methods used in this work (the 
electrometric and the indicator methods ; the determination of the pH 
of soils, the preparation of the soil suspension of extract) and the effect 
of varying conditions on soil reaction (effect of varying the proportions of 
soil to water ; combined effect of time of extraction and proportion of water ; 
disturbing effect of nitrates ; effect of electrolytes ; residual effect of elec- 
trolytes in the soils ; the drying of alkaline soils) . 

The details of the technique materially affect the results obtained and 
it is considered essential that they should always he specified in giving 
numerical results, which otherwise cannot be used for comparison with 
those obtained by other workers, D. v. S. 

541. The Fixation of Phosphoric Acid by the Soil, 

Fraps G. S. Texas Agricultural Experimental Station Bulletin, No. 304, 
pp. 5-22, tables 16. Brazos County, Texas, 1922. 

The author studies the relation of fixation to properties df typical 
Texas soils, especially with reference to the loss of phosphoric acid of 
fertilisers. 

It was shown that fixation of phosphoric acid increased when tem- 
perature increased, and when the time of contact with a soil was length- 
ened. Ignition of the soil raised its power of fixation, even after re- 
moval of the lime by acids. Soils having a fixing power of more than 
50 %, lost practically no phosphoric acid when treated with acid phos- 
phate and subjected to percolation. Soils with less fixing power than 
50 % lost fertiliser phosphoric acid considerably, by percolation. Heavy 
rains would be necessary to cause loss of phosphoric add under natural 
conditions ; 3 to 4 inches of rain in 10 days might cause a loss of 3 to 4 % 
of water-soluble phosphoric acid on a sandy soil with fixing power less 
than 50 %. An examination of 761 soils and 561 sub-soils showed that 
increases in the percentages of iron and aluminium oxides gave increase 
power of fixation of phosphoric add. A table is given showing the re- 
lative fixation of 1413 Texas soils. W. S. G. 

542. Biochemical Sulphur Oxidation as a? Means of Improving Alkali 

Soils. 

JoFFE, J. S. and McKean, H. C. Science , Vol. LVIII, No. 1490, pp. 53 * 
Lancaster, Pa., 1923. 

A number of suggestions have been made for the improvement of 
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alkali soils, such as leaching out the soils, or treating with gypsum to 
convert the carbonates and bicarbonates to sulphates. 

IviPMAN has recently suggested a biochemical method by which 
sulphur is oxidised by micro-organisms and the carbonates converted 
into sulphates by the sulphuric acid produced in the soil, the soluble salts 
then being removed by leaching. 

The experiments showed that the physical condition of the soil was 
greatly improved by the treatment and the subsequent rise in bacterial 
numbers was very marked. 

The investigations are summarised by the authors as follows : 

1) sulphur oxidises rapidly in the early period of incubation ; 

2) the acid produced coagulates the colloids, destroys the imper- 
meability of the soils and thus allows leaching to take place ; 

3) indications point to the possibility of making productive, al- 

kali soils of the most hopeless character, by treatment with sulphur 
followed by leaching. W. S. G. 

Fertilisers and Manures . 

543. The Solution of the Problem of Chemical Soil Analysis from the 

Manurial Standpoint. 

MiTsciiERinen B. A. Die Pflanzen-Physiologischc Ldsung tier ChemiscUen 
Bodenanalyse. Landwirtschaftliche Jahrbuchey, Vol. DVIII, No. 4, pp. 601- 
617, figs. 6. Berlin, 1923. 

This article, which follows two similar articles by the same author 
(. Landwirtschaftliche Jahrbiicher, Vol. I/Vl, pp. 71-92, 1921, and Land- 
wirtschaftliche Jahrbiicher , Vol. TVIII, No. 1 pp. 125 158 1923) (1), 
deals the problem of the chemical analysis of soils, cultivated plants 
being used as indicators. The author bases his work on the law of the 
influence of growth factors ( W irkungsgesetz der Wachstumsfaktoren) as pre- 
viously set out by him. By the application of this law (pot cultures), it 
possible to determine with great exactitude the amounts of nutritive 
substances, assimilable by plants, that are present in the soil. 

The author recalls the fact that the effective value of one factor 
influencing growth is constant. This law is expressed by the logarith- 
mic equation: 

log (A-y) = log (A — a) — C x 

In this equation A represents the maximum yield obtainable with 
a certain nutritive substance ; y is the yield obtained by adding the 
quantity x of this substance ; c is the effective value ; A is the yield ob- 
tained without the addition of any nutritive substance to the soil, for 
by giving % the value of 0 we obtain y = A. 

This yield A is determined by the amount of the same nutritive sub- 
stance that was already present in the soil. Assuming the return A to 
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(i) See No. 547 of this Review. (Ed.) 
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be obtained by the amount of the nutritive substance 6, we get the follow- 
ing equation. 

log. (A - a) - log. [A - C. 6) (2) 

Substituting this value in the equation (1) we get : 

log. (A — y) — log. A — c. b — c. x. 
or : log. [A — y) = log. A — e (x + b) (3) 

The amount 6 is present in the soil in a form equivalent to the fer- 
tiliser x and determines the minimum yield. 

The author grew oats in zinc pots lined with paraffin was. He used 
for each pot as a basal fertiliser : 


4..0 gm. tribasie calcium phosphate 
1.836 gm. magnesium sulphate 
0.5 gm. sodium chloride 
6.6 gm. sodium nitrate 

I? As a control fertiliser, he chose potassium sulphate. Under these con- 
ditions, that is to say, taking into consideration the surface of the pots 
and the secondary application of sodium, the effective value of the po- 
tash was 3. 

The pots held 6 kg. of dry soil. The author first used a pure sand 
('* Gruhensand "), and afterwards two calcareous soils (from Fischhau- 
sen and Quanditten), mixed with the sand. In the preliminary experi- 
ments, these soils did not act upon a potassic fertiliser. 


Results of experiments. 
Table I. 


Soil : 6 kg. of sand 

yield y as function of potassic fertiliser x. 


Potassic fertiliser jr 

a) Yield 

grain 

Ij 6) Yield straw 

c) Total yield 


found | calculated 

found 1 

calculated 

l i 

1 found 

calculated 

0.00 

1 

5-5 ± 0.4; 

5-7 

jio.9 ± 0,4' 

1 1.3 

46.3 ± 0.7: 

17,0 

0.10 

12.3 ± o.3[ 

12.2 

122.3 4- 0.3: 

21.2 

134-4 ± 0.6 i 

33-4 

0.25 

16.0 4- 0.3I 

l6.6 

p7-3 ± 0.3; 
;29.6 4; 0.6 

27.6 

i+2-4 ± °-7 

44.I 

0.60 1 

18.2 ± 0 , 4 1 

18.8 

30.7 

'47.8 4; 0,8 

49.5 

1.50 ! 

19.4 ± 0.4; 

19.0 

|3i.3 ± 0.1 : 

II 1 

3 TO 

50,8 4: 0*4. 

50.0 

а) log. (19 — y) 

б) log. {31 — y) 
c) log. {50 — y} 

= log. 19 — 
= log. 41 — 
= log. 50 

5 (x + 0.052). 

3 (x 4- 0.066). 

3 (x 4- 0.060b 
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This experiment shows that in this soil {6 kg. of sand) there were 
0.06 gtn. of potash in an assimilable form for oats (1 mg. K in 100 gm, 
sand). 

Table II. 


Soil: 5.5 sand 0.5 kg. calcareous soil: 
yield y as function of the potassic manure x. 


Potassic fertiliser * 

a) Yield grain 

. 

b) Yield straw 

c) Total yield 

found 

calculated 

| found 

calculated 

1 found 

calculated 

0.00 

| 

7.4 ± o.& 

9.1 

j [ 

113.5 ± 0.6 

154 

! 

‘20,8 4* 1. 1 1 

24.5 

o.to 

14.9 db O.g 

15-0 

[22.5 ± i.oj 

22.7 

37.5 ± i.6j 

37.7 

0.25 

20.7 4 : 0.4! 

18.9 

)29.9 ± 0.8: 

274 

150,6 *4- 1. 1 1 

49-3 

0.60 

20.3 ± 0.7(1 

20.8 

[29.0 ±0.6; 

29.8 

1*49-3 ±iA| 

50.6 

1. 50 

20.2 ± 1.9 

21.0 

! 92.I 4- 2,2! 

ii I 

3°.o 

149-3 ± 

si 

51.0 


а) log. (21 — y) = log. 21 — 3 {x + 0.0823). 

б ) log- {30 — y) “ log- 30 — 3 ( x + 0,1045). 

c} log. {51 — y) = log. 51 — 3 (x-f 0.0951). 


If 6 kg. of sand contain 0.06 gm. of potash, 5.5 kg. should contain 
0.055 g“- As according to table II, 0.095 gm. were found, the remain- 
der, 0.040 gm., potash, were contained in the 0.5 kg. of added soil. There- 
fore, 100 gm. of calcareous soil should contain 8 mgm. of potash. The 
author repeated the experiment with the following mixtures: 

Table III ; soil, 5.0 kg. sand + 1.0 kg. calcareous soil. 

Table IV ; soil, 4.0 kg. sand -f- 2.0 kg. calcareous soil. 

Theoretically, we should find in the case of table III : 

for 5 kg. sand, 0.03 gm. potash. 

» 1 » calcareous soil .0.08 » potash 

Total 0.13 gm. 

But the actual figures for c given in table III are : 

kg- (57 “ y) = log. 57 “ 3 (x + 0.130). 

There is a similar discrepancy in table IV : 

Calculated amount 0.20 gm. potash 
actual amount found for c 

log. (55 — y) =* log. 55 - 3 (x + 0.20). 

The author afterwards gives in 3 other tables, the results of his ex- 
periments with another soil (that from Quanditten), which also thoroughly 
prove his theory. 

The same type of experiments made with superphosphate did not, 
however, give the required results. This is attributed by the author 
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to the action of the calcareous soil upon the superphosphate which made 
the effective value of the fertiliser inconstant. 

Since the effective value of nitrogenous fertilisers is constant (See • 
Landw . Jahrb Vol. LVIII, pp. 125-158), these manures can be used for 
determining the nitrogen assimilation in different soils according to the 
method adopted in the above experiments. D. v. S. 

544. The Value of Mud. 

Arnhold, F. (Institute of Agriculture of the University of Leipzig, Ger- 
many). Ueberdie Bedeutung des Schlicks als Mittel zur Pflanzenemahrung 
und Bodenverbesserung. Landwirtschaftliche Jahrbucher, Vol. 58, No. 2, 
pp. 205-250. Berlin, 1923. 

The mud spoken of in this article is a deposit formed at the river 
mouths of North-West Germany and along the coast, composed of clay, 
sand, calcareous and humic substances containing debris of organic origin. 
When freshly laid down, this mud is dark blue and somewhat plastic, later, 
it becomes more friable and greyish in colour. In the neighbourhood of 
its deposition, this sediment has long been used for improving poor land. 
It is especially suited to leguminosae, but has also been employed success- 
fully as a fertiliser in the case of cereals, roots and meadow clovers. 

The mechanical composition of the mud varies very greatly according 
to its formation. It has been found to contain 5 to 65 % sand, and 85 
to 35 % clay. 

Its mineral composition, on the other hand, is surprisingly uniform. 
This mud regularly contains about 7 % calcium, about 0.8 % potash, about 
1.8 % magnesia, 0.2 % phosphoric acid and 0.5 % nitrogen. 

The sea- mud may be said to be chemically composed for the most 
part of colloidal silica, clay and humic substances. It contains a remark- 
able number of algae, especially of diatoms, and as the frustules of the 
latter, together with shells, make up 5 % of the mud, it is rich in silica 
and calcium carbonate which promote bacterial development. 

The organic remains, as well as the clay, calcium, and silica have a 
favourable action upon soil dressed with this mud, but the chief manurial 
value of the mud consists in the large number of bacteria it contains. The 
author found free-living forms of these micro-organisms, such as Azoto- 
bacter, Radiobader etc., bacteria living in symbiosis with green plants, 
and sulphur bacteria as well as those forms which decompose organic mat- 
ter with the formation of ammonia. The nitrifying bacteria, Nitrosomus 
and Nitrobader were especially numerous. The latter is not destroyed by 
the ammonification bacteria. It is true that loss of nitrogen due to the 
action of denitrifying bacteria occurs in the recently deposited mud, but 
after some time, all these bacteria perish with the sole exception of Bac. 
fluorescens liquefaciens. 

The good results obtained with this mud are to be attributed to three 
factors ; 1) the improvement of the physical composition of the soil ; 
2) the increase of nutritive substances ; 3) the introduction of very active 
bacteria. The last factor is of special importance, as it renders super- 
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fltious the application of any nitrogenous fertiliser. The mud is used 
for poor land at the rate of 80-100 m* per hectare, 80 kg. of potash and 
100 kg. phosphoric acid being also applied. 

Mud suspensions, can be used for inoculating the seed of leeuminosae 
in order to assist the formation of root-nodules. 

The author strongly advocates the employment of this mud on a 
large scale, especially in the case of uncultivated land that has been 
cleared. The reclamation of such land is at present a question of the 
greatest importance in Germany. D v S 


545* A Comparison of Magnesian and Non-Magnesian Limestone. 

Lip man, J. G., Beaer, McLean and Prince, (New Jersey Agric. Exp 
Stations). Soil Science , Vol. 15, No. 4, pp. 307-328, bibliography Balti- 
more, 1923. 

In 19®^ experiment was started to test two sources of lime applied 
in different amounts and in connection with different crop rotations. 

The materials used were magnesian (dolotnitic) and non -magnesian 
limestones, each applied at the rate of 1000 , 2000 and 4000 pounds 
per acre, and in the season of 1922, three 5-year periods have been 
completed. 

The author describes every rotation in detail. His general conclu- 
sions are the following : 

With few exceptions the lime-treated plots have shown substantial 
increases in crop yield over the check plots. The legumes have shown a 
greater response than the non-legumes.- In most cases the i-ton applica- 
tion has given some increase over the %-ton application but this increase 
is not sufficient to justify the additional expense. The 2-ton application 
is excessive from the standpoint of economy. There was indication of 
crop injury from the use of 4000 pounds of magnesian limestone per acre. 
Aside from this the two forms of limestone gave results that are quite 
similar with a slight difference in favour of the magnesian limestone. 

In the matter of the amount of nitrogen recovered from the crop, 
the difference between the unlimed and limed plots is more striking than 
the differences in the case of the crop yields. In this case, also, the magne- 
sian limestone seemed to show a slight advantage. For the legume crops 
especially, the limed plots showed a higher percentage of nitrogen in the 
dry -matter than the non-legume crops. This clearly indicates an improve- 
ment in the quality of the crop as well as an increase in the quantity. 
There is evidence that the magnesian limestone favours nitrogen fixation 
rather more than calcium limestone. 

The hydrogen-ion concentration decreased gradually as the lime ap- 
plications were increased. The results of these experiments show that it 
is not necessary to fully satisfy the lime requirement of the soil (Veitch- 
method) as commonly expressed, in order to get good results with most 
farm crops. 

The nitrogen content of the soil has remained fairly constant during 

last 10 years of the period with a slight upward tendency. This 
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indicates that under the systems of cropping practised in this experiment, 
the soil is not being depleted of nitrogen and organic matter, nor are the 
yields decreasing. Undoubtedly the legume crops have been a factor in 
maintaining the fertility of the soil. In general there is no definite indica- 
tion that lime has tended to cause an abnormally rapid disappearance 
of nitrogen and organic matter from the soil. D. v. S. 

546. Studies in Crop Variation and Response to Manures. 

Fisher, R. A. and Mackenzie, W. A. (Rothamsted Experimental Station, 
Harpendeu) . The mammal response of different potato varieties. The Journal 
of Agricultural Science , Vol. XIII, part 3, pp. 31 1-320, 2 diagr. Cambridge, 

1923. 

It is not infrequently assumed that varieties of cultivated plants 
differ not only in their suitability to different climatic and soil conditions, 
but in their response to different manures. Since the experimental error 
of field experiments is often under-estimated, this supposition affords a 
means of explaining discrepancies between the results ot manural experi- 
ments conducted with different varieties ; in the absence of experimental 
evidence adequate to prove or disprove the supposed differences between 
varieties in their response to manures, such explanations cannot be definite- 
ly set aside, although one very often suspects that the discrepancies are 
in reality due to the normal errors in field experiments. 

On the other hand, if important differences exist in the manurial res- 
ponse of varieties a great complication is introduced into both variety 
and manurial tests, and the practical application of the results of past 
tests becomes attended with considerable hazard. Only if such differences 
are non-existent, or quite unimportant, can variety tests conducted with a 
single manurial treatment give conclusive evidence as to the relative 
value of different varieties, or manurial tests conducted with a single 
variety give conclusive evidence as to the relative value of different 
manures. 

In a recent experiment at Rothamsted twelve potato varieties were 
tested with six manurial treatments. The author gives in 5 tables the re- 
sults of this experiment. The data show clearly, significant variation in 
yield due to variety, and to manurial treatment. There is no significant 
variation in response of different varieties to manure. D. v. S. 

547. Manurial Experiments in Pots and in the Field. 

MrrserrERUCH, E. A. Der Diingungsversuch {Gefass- und Freiland-Versuch), 
Landwirtschaftliche Jahrhiicher, Vol. EVTII, No. 1, pp. 125-158. Berlin, 1923. 

Field experiment — In the case of a field experiment the test plants 
are grown on the same soil, as the crop, cultivated later, but this advant- 
age is counterbalanced by a large number of disadvantages. 

In the first place, the experimental error is large on account of the phys- 
ical and chemical differences in the soil. This difficulty can, however, be 
overcome to some extent by the use of small plots (25m 2 ), by increasing the 
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number of the plots, and finally by adopting the method of equalising the 
results which has been described elsewhere by Mitscheruch. 

Another trouble in field experiments is due to weed-infestation. This 
can be avoided by using only plants that are practicably free from weeds 
while the experimental error is diminished if a plant with a high yield per 
hectare, such as the potato, is employed. By the latter means, the author 
succeeded in reducing the experimental error to 1 or 2 % of the amounts 
obtained. 

There still remains a third disadvantage in field experiments ; in years 
01 drought, or whenever owing to the influence of other factors, the fertiliser 
fails to produce any increase in the yield, no conclusions can be drawn 
from the results obtained. 

Pot experiments — In pot cultures, the conditions due to water, tempe- 
rature and nutritive substances can be improved to the extent of obtaining 
returnarten times higher than the yield from the open field. Pot experiments 
are quite independent of meteorological conditions and the soil used can be 
an average sample of that in which the plants will subsequently be culti- 
vated. There are, notwithstanding, certain disadvantages as the soil 
used can, at most, be only a layer of 16 cm,, as compared wi{h the whole 
depth of soil found in the field, therefore no data can be obtained regard- 
ing the very variable quantities of nutrients substances present in the 
sub-soil. 

Further, it is impossible to use plants like the potato that give a 
high return, as owing to the large surface area they occupy, the indivi- 
dual error would be too high. For his pot experiments, the author chose 
oats, since 35 individuals can be grown in one pot' and the results can be 
expressed in q uint als per hectare, like those obtained from field experi- 
ments with potatoes. 

The differences in yield are, however, really larger in the case of pot 
cultures, hence the great importance of the latter in manurial experiments. 

The author has already shown elsewhere ( Landwirtsch . Jahrbucher, 
Vol. TVI, pp. 71-92) that the effective value of a factor influencing growth 
is constant, quite independently of other factors. The relation of the pot 
experiment and of the field experiment is theoretically determined. The 
effective value ( Wirkungswert ) of a fertiliser is always the same ; that 
is to say, the increase of the crop in percentage of the maximum yield 
remains unvaried for the same quantities of fertiliser, whatever this max- 
imum yield may be, or whatever other factors may come into. play. There- 
fore, the fact that the conditions of water, temperature light etc., are 
good is of no importance. 

It is, however, absolutely necessary for the effective value ( \\ Ir- 
kungswert) to be expressed in relation to the same surface unit. This can 
be done by means of the equation : 

log (A — .y) — log. A — c x 

The effective value c, is thus entirely 7 independent of the maximum 
yield A , and of the yield y, but it is not independent of the amount of 
fertiliser applied, x. 

[S4I] 
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The author made over 1000 pot experiments and as many field expe- 
riments in the course of this work (6 parallel experiments in pots and 4 
in the field). The results obtained are given in 60 tables. He quotes 
the following as the axiom: 

The effective value of sulphate of ammonium is 0.025 expressed in quin- 
tals per hectare. — This statement is proved by means of the above equa- 
tion expressing y (the increased yield) in percentage of the maximum 
yield {A here = 100) . The value x represents the amount of sulphate of 
ammonia applied, expressed in quintals per hectare log (100 = y) = 2 
— 0.023 *• 

Table I. 


Fertiliser % 
quintals 
per 

hectare 

Yield y 

in % 

Fertiliser x 
quintals 
per 

hectare 

Yield y 

in % 

Fertiliser t 
quintals 
per 

hectare 

Yield y 

in % 

Fertiliser z 
quintals 
per 

hectare 

Yield y 

in % 

0.0 

0.0 

7.0 

33-2 

14.0 

55.3 

27.O 

78.9 

0.5 

' 2.8 

7-5 

35 - 1 

* 4-5 

56.6 

28.0 

80.I 

1.0 

5*6 

8.0 

36.9 

IS- 0 

57-8 

29.0 

81.2 

1.5 

8.3 

8.5 

38.7 

l6.0 

60.2 

30.0 

82.2 

2.0 

10,9 

9.0 

40.4 

17.O 

62.4 

32.0 

84. r 

2.5 

13.4 

9 .o 

42.1 

18.O 

64,5 

34 .o 

85.9 

3 -° 

15.9 

10.0 

43-8 

19.0 

66.5 

36.0 

87.4 

3.5 

18.3 

10.5 

45.4 

20.0 

68.4 

38.0 

88.8 

4.0 

20.6 

II.O 

4 6 -9 

21.0 

70.2 

40.0 

90.0 

4.5 

22.8 

11.5 

48.4 

22.0 

71.8 

45 .o 

92.5 

5.0 

25.0 

12.0 

49.9 

23.O 

73.4 

50.0 

94*4 

5.5 

27.1 

12.5 

5 U 3 

24.O 

74-9 

60.0 

96,8 

6.0 

29.2 

13.0 

52.7 

25.O 

76.3 

75 -° 

98.7 

6.5 

31.2 

13-5 

54-0 

26.0 

77.6 

100.0 

99-7 


Assuming that 20 quintals ot sulphate of ammonia per hectare were 
found in the soil used for the pot experiments, the unfertilised pot would 
give 10.9 % of the maximum yield (see table). With 18.0 quintals of 
sulphate of ammonia per hectare, we should obtain 64.5 % of the maximum 
yield, or 492 % more than the yield of the unfertilised pot. 

In the field, the layer upon which the plants can draw is twice as deep 
so that without a fertiliser we get 10 quintals of nitrogen per hectare and 
a return ot 43.8 % of the maximum yield. By increasing the rate to 18.0 
quintals per hectare in an attempt to get 64.5 % of the maximum yield, 
the increased yield would only be 20.7 % of the maximum yield, or 47 % 
of the yield already produced without any application of fertiliser. 

The increase in the yield is thus about 10 times greater than in the case 
of the field experiments. This is what confers a great advantage upon the 
pot experiments which are able to register slight differences. A fertiliser 
producing no increase in yield in pot cultures would certainly fail to aug- 
ment the crop in the field. 

In the tables recording the results, the author always gives the value 
of y calculated according to the logarithmic equation alongside of the found 
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value of y. The agreement between the figures is so striking, that 0.025 
can be accepted without reserve as being the value for sulphate of ammonia. 

In a similar manner, the author determines the factor for nitrate of 
soda ; the effective value of this fertiliser can be expressed by 0.02. 

The experiments made for the purpose of determining the potash 
factor proved less interesting, because the soils used reacted but little on 
potash. The relation existing between the pot and the field experiments 
was, however, brought out very clearly. 

The phosphoric acid experiments will be published" separately. 

The author also gives a comparative table. 


Tabi«E II. — Effect of 100 kg. of fertiliser per hectare of surface 
on the yield expressed in % of maximum yield. 


a <== sulphate of ammonia 
b => superphospate 
c =» 40 % potash salts 


Quintals 

per 

hectare 

a 

i 

b j 
1 

c 

Quintals j 
per 

hectare 

a 

i 

6 1 

1 

c j 

! 

Quintals 

per 

hectare 

a j 

b j 

c 

0.0 

0.0 

0.0 

0.0 

8.0 

i 

36.2 : 

77 -i| 

! 

91-4! 

I? 

I 

62.4! 

95-6 

99.5 

o *5 

2.8 

S.8 

14.2 

8-5 

38.7 

79 -i 

92.6j 

18 

64.5] 

96.4 

99.6 

x.o 

5.6 

16.8 

26.4 

9-0 

40.4 

80.9; 

93-7 i 

19 

66 . 5 j 

97 -° 

99.7 

1.5 

8-3 

24.1* 

3 < 5.9 

9.5 

42.1 

82.6 

94-6 j 

20 

68.41 

97.5 

99.8 

2.0 

io,Q 

30.8 

45-9 

10.0 

43.8 

84.1 j 

95-4 i 

21 

70.21 

97-9 

99.8 

2.5 

13-4 

36.9 

53-6 

10,5 

45.4 

85.5' 

96.0! 

22 

71.8 

98.3 

09.9 

3.0 


42.5 

60,2 

| 11.0 

4 M 

80.8 

96,6! 

23 

73*4 

98.5 

99.9 

3-5 

18.3 

47-5 

, 65.8 

H .5 

48.41 

S8.0, 

97 - 1 j 

24 

7 1 9 

98.7 

99.9 

4.0 

20.6 

52.1 

; 7°>7 

12.0 

49 . 9 : 

89.0 

97 - 5 | 

25 

76 *? 

98.9 

100,0 

4-5 

22.8 

5 < 5.2 

! 74.9 

12.5 

51 - 3 , 

90,0 

97-81 

26 

77.6 

99.1 

100.0 

5-0 

25.0 

60. 2 

j 78.5 

13.0 

52 , 7! 

90.9 

98.il 

28 

80.1 ] 

99.4 

100.0 

5.5 

27.1 

637 

81.5 

13-5 

54-0 

91.7 

i 98,4 

30 

82.2 

99.6 

100.0 

6.0 

29.2 

66.9 

84,1 

I4.O 

55-3 

92.4 

98.6 

35 

86.7 

99.8 

100.0 

0-5 

31-2 

1 69.8 

86,4 

14-5 

50.6 

93 -i 

i 98.81 

40 

90.0 

99.9 

100.0 

7,0 

33-2 

1 72.5 

88.3 

15-0 

57,8 

93-7 

I 99 -o| 

45 

92.5 

I 99-9 

100.0 

7-5 

35-1 

| 74-9 

90.0 

l6.0 

60.2 

j 94-8 

| 99-3 j 

50 

94-4 

| 100.0 

100.0 


Before the war, the following was considered a liberal dressing : 

3 quintals per hectare sulphate of ammonia (a) 

3 » ■ • superphosphate (6) 

4 > » 1 40 % potash salts (c) 

If the soils were dressed with 5 quintals per hectare of these fertilisers, 
or their equivalents, the yields would be increased as follows : 

Ammoniacal fertiliser : increase 25.0 to 36.2 % of the maximum re- 
turn obtainable with ammonium ; phospbatic fertiliser from 60.2 to 
84.1 % increase ; potash fertiliser : 78.5 to 93.7 % increase. 

Thus, only one-third of the maximum yield produced by nitrogen can 
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be obtained, -whereas with phosphoric acid, and especially with potash, 
the maximum yield is almost reached. 

Assuming that the soil already contains 10 quintals per hectare of 
each of these fertilisers, this result is still more pronounced. 


Increase ’due to nitrogen from 43.8 to 52.7 % 

* a > phosphoric acid, from 85.5 » 93.7 % 

» » » potash, from 95.4 » 98.6 % 


It is, therefore, not surprising that most soils are very susceptible 
to a nitrogenous fertiliser, but it would be a great mistake to give up 
a priori the use 01 phosphoric acid and potash as fertilisers, for only small 
quantities of these substances may very considerably increase the crop 
(see table II). Superphosphate applied at the rate of 5 quintals per 
hectare may sometimes double the return. A heavy dressing with a 
nitrogenous fertiliser is to be recommended generally, where the upper 
layer of the soil contains less than 5 quintals per hectare of sulphate of 
ammonia. If there are already 20 quintals per hectare present in the soil, 
a nitrogenous fertiliser will have no further effect. 

The author’s work has thus shown the importance of pot experiments 
for the determination of the manurial requirements of different soils. 

D. v. S. 

548. Results of Experiments in Field -Manuring, made during 1918-19 
in the Territory of the “ Vorstenlandsche Tabakscultuur *’ (Java). 

BEETS, a. N. J. Bemestings proeven 1918-19. Proefstation voor Vorsten- 
landsche Tabak. Meedeeling, No. 46, pp. 1-66. Buitenzorg, 1923. 

During 1918-19 the following manures were tried on the experiment 
fields * 1) Time ; 2) Dessa-earth ; 3) Stable-manure ; 4) Sulphate of am- 
monia ; 5) Nitrate of soda, Phosphate-manure ; 6) Bat-dung ; 7) Earth- 
nut-cake ; 9)' Tobacco-seed cake. The field-experiment on the Djoewiring 
Estate showed clearly that on the heavy soil on which the test was made, 
where tobacco had never been planted, the manuring with lime had a 
favourable influence both on the yield per acre and on the length, quality 
and colour of the leaves. 

Manuring with dessa-earth and stable-manure gave the same good 
results as in past years (see Publications 32 and 41). These manures de- 
serve the fullest attention on different sorts of soil by reason of : 1) the 
yield per acre ; 2) the length of the leaves ; 3) the quality of the product, 
but they can, under certain circumstances, lead to infection of the soil 
with Phytophthora Nicotianae, the cause of the well-known “ lanas " di- 
sease. 

The effect of manuring the plants with sulphate of ammonia was 
nearly everywhere well shown by measuring the length of the leaves. The 
conditions w-ere not favourable in this year. The plants on the differ- 
ent test-gardens were nearly full grown when it began raining, in con- 
sequence of which the leaves from the lower part of the plants could not 
benefit from the manure. By measuring the length of the leaves from 
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the middle and upper-part of the plants, the advantage from the manure 
was shown in nearly every instance. 

Nitrate of soda, a very hygroscopic salt, gave a less good result than 
sulphate of ammonia, notwithstanding the fact that the same quantity 
of nitrogen was given to the plants. 

Phosphates gave no certain result, owing to the miscarriage of many 
test-fields, caused by diseases among the young plants. 

Bat-dung (collected in caves as a product of the excrements of bats) 
gave nowhere good results. 

Earthnut cake (katjang-boengkil), a by-product of the manufacture 
of oil from seeds of Arachis hypogea, had a very good effect on the growth 
of the plants on a grey heavy soil, which was shown by the yield per plant 
and by measuring the length of the leaves. 

Tobacco-seed cake (tabakszaad boengkil) gave good results but it 
will not be possible to get enough of this manure for manurial purposes 
on a whole estate, as it is necessary to give a large amount per plant (7 % 
nitrogen). In some of the field tests it was shown that it is necessary 
to mix the seed cake manures very well with the soil before planting. 
If this is not done, many of the plants die shortly after planting. 

D. v, S. 

549. The Maintenance of Organic Matter in Soils. 

SlEVERS, F. J. (Washington Agricultural Experiment Station). Science, 
vol. bVIII, No. 1492, pp. 78-79. Lancaster, Pa, 1923. 

Investigations have shown that the ratio between the nitrogen and 
the organic matter, and also between the carbon and the organic matters 
of soils, is practically a constant, e. g. — 

Organic matter = Carbon X 1.72.1 
or Organic matter = Carbon dioxide x 0.471 
or Organic matter = Nitrogen x 20 

Carbon 20 

tlieu — = 

Nitrogen 1.724 

or Nitrogen : Carbon : : 1 : ri. 6 . 

When organic matter composed of low nitrogen carrying material, 
is applied to a soil, nitrate accumulation is hindered, and this effect con- 
tinues until decomposition liberates sufficient carbon, in the form of C 0 2 , 
to restore the nitrogen carbon ratio to about 1 : 12. Under natural con- 
ditions this ratio is maintained, but in the case of intensive cultivation 
the carbon is lost more rapidly, than the nitrogen, and the ratio is always 
slightly narrower in cropped than in virgin soil. 

Manure contains only about 10 lb, of nitrogen to the ton, and straw 
contains a similar amount, hence this quantity of nitrogen can fix only 
about 120 lb. carbon, or a total of 200 lb. of organic matter, which when 
decomposed would not supply the requirements of one crop. 

To maintain soil organic matter the nitrogen supply must be main- 
tained, in which case sufficient carbon will be fixed. This can be done 

[ 50 ] 
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through the growth of legumes and the use of fertilisers. The ill effects 
of legumes or straw used singly can be avoided by adding the straw as 
a surface dressing on the legume soil before it is broken up by the plough 

W: S. G. ' 

550. Phosphate Reserves of Russia. 

Prjantsciinikow. Phosphoritlager im Russland in Lichte der neueren 
Forschungen. Zeitschrift fur Pflanzenernahrung und DUngung, Vol. II, 
No. 6, pp. 315-321. Leipzig- Berlin, 1923. 

The phosphate question occupies as prominent a position in the 
fertiliser problem in Russia as it does in Germany in spite of the different 
development of the rural economy of the two countries. 

Germany, notwithstanding her intensive cultivation, has been able 
by means of her chemical industry to obtain all the potash and nitrogen 
she needs, but since she possesses few, or no, deposits of natural phosphorite, 
she has great difficulty in satisfying her phosphate requirements. 

Russia, on the other hand, has hitherto been a country of extensive 
cultivation, and consequently of low yields. In exporting countries where 
wheat is cheap, the crop returns are always less than in importing coun- 
tries. The fertilisers commonly applied in Western Europe could not 
be used in Russia on account of their prohibitive price ; in the wheat- 
growing provinces, nitrate, for instance, costs 3 % to 4 times as much as 
barley. The high price of fertilisers, and not the Russian peasants' lack 
of technical knowledge, has prevented their application to the land. Fur- 
ther, the soils of Southern Russia (Black Soils), are so rich in nitrogen, 
that leaving the fields fallow produces an accumulation of nitrates. The 
soils of Northern Russia need fertilisers, but the sole manure generally 
available is dung, or clover ; only in the case of sugar beets, or kitchen- 
garden crops, could nitrate be afforded. The same may be said of po- 
tassic fertilisers, although Russia possesses a supply of potash in the 
form of ashes (annual production 1.5 million tons). 

The question of phosphates is quite different, nearly all the Russian 
soils including the black soils, react to a phosphatic fertiliser, and even 
before the war, more or less phosphates were applied. 

Now, however, the conditions have entirely changed, for as super- 
produetion has ceased in the South, the northern areas are forced to pro- 
duce their own wheat, and since dung is lacking, the only course is to 
use mineral fertilisers, and especially phosphates. Russia possesses ex- 
tensive deposits of phosphorite that could be worked, and even exported, 
if means of transport were established. The whole question has been 
studied lately and the findings of the Commission appointed to invest- 
igate these deposits have been published in two series by the Moscow 
Academy of Agriculture (Prtroworo-Rasumowske) under the titles 
of, I. Geological Researches on Russian Phosphorites ; II. The Chemical 
Treatment of Russian Phosphorites and Researches on their Application 
(published in 1919 and 1921). 

The preliminary investigations have shown the existence of 5568 mil- 
lion, tons of phosphorite which is, however, of very varying quality. 

[«•] 
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Type T (containing over 2 + % P z O,) i 4 r million tons 

* 2 ( » 18 — 24 % P 2 0 9 ) 1707 » » 

* 3 ( * 12 18 % P- O5) 3730 • » 

5568 

Considerable deposits of phosphorites belonging to the first type 
are believed to be present, although they have not yet been surveyed, 
the author gives a description of the phosphorite deposits basing* his 
observations on the data supplied by Prof. Samoilow. The most im- 
portant are those on the banks of the Kama, in the Government of Wjatka. 
Similar phosphorites much resembling the phosphates of South Carolina 
are to be found on the banks of the Volga near the town of Kineschma 
(present output about 3000 tons per annum). 

The author also describes the deposits in the Governments of : Mos- 
cow and Kaluga (21 to 24% P 2 0 5 ) ; Simbirsk, Penda-and Tarnbow 
(20 to 21 %) ; Tschernigow (23 %). A single continuous deposit extends 
across the Governments of Smolensk, Kaluga, Orel, Kurrsk and Woro- 
uesch (15 % P 2 O s ). Similar phosphorites are also to be found on the 
peninsula of Mangy schlak. In the Urals, phosphorite deposits with 32 
to 36 % P 2 0 6 have been discovered, while in Bessarabia, there are beds 
with 32 to 35 % P a 0 5) but their extent has not yet been ascertained. 

The large XJral reserves could well be used for making superphosphate 
and the phosphorite found on the banks of the Kama might be trans- 
ported as far as the Volga, if the bed of the Kama was deepened for a 
distance of some 200 km., and may therefore be reckoned among the phos- 
phates that can be exported to Germany. 

The phosphorites with a low percentage of P 2 0 5 can be used in two 
ways : 

1) Transformed into a 40 % double superphosphate, or precipi- 
tated phosphate ; 

2) Applied in a pulverised form without any chemical treatment. 

The author has studied the extraction of these phosphorites by treat- 
ment with sulphuric acid in the laboratory, and. is of opinion that the pre- 
cipitated phosphate process is likely to be the one most adopted in future. 

Pulverised phosphorite is to be recommended in the case of certain 
plants 1) and soils 2) and for use in conjunction with some other ferti- 
lisers 3). 

1) Application of phosphorite to lupins to be used as green manure 
(see articles of the same author in 1896-7) . 

2) Certain acid soils but also some soils that are not saturated 
with bases, have the power of decomposing phosphorites. This type of 
soil is very common around the black soils. Prof. Knierim (Riga) states 
that phosphorites mixed with peat {1 : too) form a good fertiliser with 
2 lz of the phosphoric acid in a soluble condition. 

3) Sulphate of ammonium mixed with phosphorite increases the 
solubility of the latter (see articles of the same author, 1900) 

The author is of opinion that the phosphorite deposits of Russia will 
soon become of considerable importance. D. v. S. 
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551. The Constitution and Manurial Value of Low Grade Basic Slag. 

MCARTHUR, D. N. Journal of the Society of Chemical Industry , Vol. XXJI, 
No. 20, pp. 213-216, bibliography, London 1923. 

The basic process for the manufacture of steel has recently under- 
gone many changes, and the basic open-hearth fluor-spar slags are not 
comparable in fertilising value with the Bessemer slags, and the citric- 
solubility test is merely empirical in estimating their value. 

The author made a great number of chemical and microscopical 
examinations of open-hearth slags, and carried out pot and field trials to 
ascertain the relation between their constitution and the manurial value. 

The conclusions drawn from the experiments were that, open-hearth 
fluor-spar slags of low phosphate content have a distinct fertilising value 
and could be used to replace ground limestone in agricultural practice. 
The experiments showed clearly the importance of fineness of grinding 
on the availability of slags. W. S. G. 

552. The Nitrogen Problem in Great Britain. 

KilbuRN Scott, B. Nitrogen Fixation by the Arc process. The Chemical 
Trade Journal and Chemical Engineer, Vol. LXXII, No. 1875, pp. 451-453. 
London, 1923. — Idem, Progress in Nitrogen Fixation. Ibidem , Vol. LXXII, 
No. 1874, p.488. London, 1923. — Idem. The Muscle • Sheals Nitrogen-fixa- 
tion plant. Ibidem Vol. LXXII, No. 1875, pp. 513-514. London, 1923. 
Idem Nitrogen, Fixation problems. Ibidem, Vol. LXXII, No. 1875, pp. 515- 
516, London, 1923. — Ibidem, Nitrates from the air. Chemistry and Industry, 
Vol. 42, No. 20, pp. 498-499. London, 1923. 

During April 1923 Mr. Kilburn Scott gave a series of three Cantor 
Lectures at the Royal Society of Arts (London) on the fixation of nitrogen 
from the air. He appears to be an enthusiastic advocate of the develop- 
ment in Great Britain of direct electrical processes for the manufacture of 
nitrates and he has himself invented a nitrogen furnace using three phase 
current. 

In the first of his lectures he mentioned the reasons which led the Min- 
istry of Munitions to install a small cyanamide factory at Dagenham Dock 
and ultimately to erect a large factory for the manufacture of ammonia 
by the Haber process at Billingham-en-Tees. One method which would 
have produced nitric acid with absolute certainty with the least possible 
amount of labour and no cost for raw materials, is the arc process, but this 
was deliberately shelved by the men at the head of affairs. 

Coming to the technical part of the subject he, divided the methods of 
making nitrates from the air electrically into two parts ; the direct and the 
indirect methods, the first being a single process and mainly electrical, the 
second consisting of several processes partly chemical and partly electrical. 
The several types of nitrogen fixation arc furnaces are divided into groups 
according to the methods of forming the arc flames : 

1) Those which have a mechanically moving part — viz., the Bradley 
and Lovejoy (Niagara Falls) and the Island (Toronto). 
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2) Those which have a magnetic field to direct the arcs— viz., the 
pirkeland-Eyde (Norway and Trance) and the Moscicki (Switzerland), 

«) Those which have a rodlike standing arc— viz., the Schonherr (Norwav) 
and the Wiegolofskv (Seattle, U. S. A.}. 

4) Those which depend upon air currents to direct the arc — viz., 
Pauling (Innsbruck) and the Hocklenbleckner (Nitroles S. X., U. S. A.)! 
All the above require single phase alternating current, and have to be used 
in sets of three, on the three phase circuit. 

5) The Kilburn Scott furnace, which has air-blow arc flames and 
pilot arcs to keep them steady (Birmingham and New Jersey, U. S. A.). 

6) The Nitrum furnace (Bodio, Switzerland, and Rhina, Germany). 
This has a disc-like arc revolved horizontally by three air currents. Systems 
5 and 6 use three phase current in one reaction chamber. 

The usual production from a single phase type of furnace, employed 
in Norway, amounts to 62 gm. of nitric acid per kw.-hr., whilst tests on the 
three phase type of furnace have given between 90 and 100 gm. of nitric 
acid per kw. hr. The commercial importance of the arc process is illustrat- 
ed by figures of the output of the Norsk Hydro-Elektrisk Kvaelstefaksie- 
selskab which supplied during 1919, 6 7 419 tons of nitrate of lime and 
exported about 50 ooo tons of nitric acid, sodium nitrite, sodium nitrate 
and ammonium nitrate. 

A description is given of the plant at Pierrefitte (Pyrenees) which uses 
also Birkeland Eyde furnaces and where nitric acid can be manufactured 
at a cost of £6 per ton, power costing 20 s. per kw.y T ear. 

As illustrating the three-phase system the furnaces used by the Ni- 
trum Co. of Zurich (Switzerland) are taken. The yield of nitric acid is 
from 75 to 80 gm. per kw.-hr. The Nitrum process has given good results 
in a 6000 kw. plant at Bodio, Switzerland, for over 10 years and at Rhina, 
near Laufenburg for 7 years. 

In an arc process plant the percentage of capital cost of the acid and 
alkali absorption towers is nearly half the total cost, and the problem to 
be solved is to cut down this great capital expenditure. It can be reduced 
by increasing the percentage of nitric acid, as in the Nitrum furnace, which 
results in a reduction of the tower size. 

Another method would be to pass the gases through the towers under 
pressure as adopted in the latest type of Hausser plant. The improvements 
in the Hausser plant (Westphalia) consist in increasing the capacities of 
the bombs used. 

A description is given of the American Mussel Shoals plant, which was 
only tested and had been standing ever since. It was intended to produce 
40 000 tons of fixed nitrogen per annum. In this plant nitrogen is fixed 
as cyanamide ; ammonia is produced from eyanamide and ammonia con- 
verted into nitrogen oxides. 

In his third and last lecture Mr. Scott describes the Haber and the 
Claude processes, both synthetic ammonia processes. It would seem that 
the huge scale upon which Germany is exploiting the Haber process has 
consciously or unconsciously influenced the minds of the vast majority of 
technologists in England and France into the belief that the Haber process 

[5SS] 
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is the one to be adopted wherever possible, and that the arc process is 
only to be considered seriously in very exceptional cases. The Water Power 
Resources Committee of the Board of trade, who investigated the subject 
in 1922, estimated that the potential resources of water power in Great 
Britain are capable of producing some 250 000 H. P. of which 160 000 are 
available in Scotland. 

The lecturer pointed out that New Zealand wanted fertilisers and that 
in that country there are many waterfalls, so that it is an ideal country for 
the making of fertilisers by the arc process. In India there are waterfalls, 
and also coal mines and the arc process could be used near the former and 
the Hausser process near the latter. He agreed that it was economically 
unsound to utilise ammonia for making nitric acid when the latter could be 
obtained in other ways. Finally he pleaded for a Nitrogen Research De- 
partment. D. v. S. 

553. The Efficient Recovery of Nitrates from Caliche. 

Turrentine, J. W. (Bureau of Soils, U. S. Department of Agriculture). 
Industrial and Engineering Chemistry, Vol, 15, No. 8, pp. 853-855. Wash- 
ington, 1923. 

The many reports appearing in the current press relative to the present 
situation in the nitrate industry of Chile all give substance to the impres- 
sion that conditions there are far from ideal. The situation is confused 
with various elements, such as local politics, finance and international com- 
merce, but evidence remains that the trouble is fundamentally one of poor 
chemical engineering. The nitrate industry is experiencing the results 
of the total loss of an important part of its market, Germany, now on an 
entirely self-supporting basis. It is faced with the loss of other markets 
through a similar development of the air nitrate industry in the various 
countries, notably the United States. It is evident that the perpetuation 
of the Chilean industry is not essential to America, but it is not certain that 
its destruction will not prove a great loss to the world in general. 

The cost of producing and selling Chile nitrate has been apportioned 
as follows: 


Export tax 41 

Bags 6 

Transportation . • - n 

Overhead Tax 3 

Labor 19 

Fuel n 

Interest 9 


Great improvement in the situation could be made in three directions 
The Government might surrender its export tax, thus reducing the price 
in the market by that substantial amount. Plants and processes could be 
improved so as to reduce the manufacturing costs. If capital is not readily 
available, it could be furnished by the Government with the enforced 
amalgamation of small properties into larger groups, thus greatly reducing 

f«*l 
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the cost of rehabilitation. (The prosperity of the Chilean government is 
so intimately linked with that of the industry that the two cannot be se- 
parated). With new processes the yield from by products, now imperfect- 
ly exploited could be increased. Propagandizing activities in foreign coun- 
tries could be enlarged. D. v. S. 

554 . The Application of Nitrogenous Fertilisers to Grassland. 

Hoffmann, R. Stickstoff -Dungungsversuche auf Grttnlaiid. Landwitt- 
schaftliche Jahrb-iicfier , Vol. LVIII, No. 4, pp. 567-600. Berlin, 1923. 

As a result of his experiments, Wagner concluded that a nitrogenous 
fertiliser was not to be recommended for meadows. (Wagner : " Versuche 
uber Wiesendiingung ”, Arbeiten der D. L. G., No 162, and also “Die 
Diingung der Wiesen ” Arbeiten der D L G. No. 308). Other investiga- 
tors, such as Warnboldt ( Jahrbuch der D. L. G., iqi 8), and Nktthauek 
[Mitteihtngen der D. L. G., No. 50, No. 108, 1921) do not agree with his 
dictum, and strongly advocate the application of nitrogenous fertilisers 
to grass-land. 

This divergence of opinions is probably due to differences in the soils 
used in their experiments by the several workers. 

The author based his research upon the experimental methods practis- 
ed by MiTSCHBRiriCH ; these allow results to be interpreted in a strictly 
mathematical and wholly objective manner. His conclusions may be sum- 
marised as follows : 

The hay yields (in quintals per hectare), may be expressed, in logarith- 
mic function of the amount of sulphate (quintals per hectare) applied, by 
the following equation : log. (A — y) — log. A — 0.025 (* 1 " z )- 

In this equation, A represents the maximum yield, y the quintals of 
hay per hectare, and x the quintals of sulphate of ammonia per hectare. 
By means of this formula, it is possible to calculate in advance the hay 
vield obtainable with any given amount of sulphate of ammonia (provided 
.I be known). 

The effective value of the ammonium sulphate expressed in the for- 
mula by the factor c — 0.025 proved constant in all the experiments, that 
is to say, it is independent of all the factors affecting A. Therefore, a 
determined value in relation to the other nitrogenous fertilisers may be 
given to ammonium sulphate. Tills value is 0.025 an d is independent of 
climate, soil, the species of plant cultivated, etc. 

In the equation, the value z expresses, in quintals per hectare, the 
amount of nitrogen equivalent to the sulphate of ammonia contained in 
the soil. The author made experiments with 3 types of grass-land : 

k 14.86 

I Meadows of timothy-grass (Phleum pratense ) ... 3 — ^ 12.84 

^ 4-45 

II Permanent pastures . - 3 = \ 4 19 

f 3 °° 

9.00 

[ 554 ] 


III Meadow-moors (Moor -Wiesen) 


3 
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The great effect made upon grassland with a mineral sub-soil is, thus 
easily explained. A potassic phosphatic fertiliser has generally no effect ; 
only in one case did the author record a higher yield due to its application. 

” The nitrogenous fertiliser considerably increased the growth of grass, 
even in plots I, but the clover entirely disappeared. In plots II, there 
was an increase in the number of dandelions {Taraxacum officinale) and of 
yarrow ( Achillea millefolium ), especially in the second cutting. The latter 
only gave a better return when at least 8 quintals of sulphate of ammonia 
were applied per hectare. 

The author detected a slight toxic action upon the plants when the 
field had been dressed with 8 quintals of ammonium sulphate + 2 quintals 
of 40 % potash salts + 3 quintals superphosphate per hectare. 

The differences due to soil variation can be reduced by one half 
if the Mitscherlich method of calculation is adopted. D. v. S, 

535. Efficiency of Ammonium Sulphate on Alkaline Soil. 

Prescott, J. A. (Sultanic Agricultural Society, Cairo, Egypt). The ef- 
ficiency of ammonium sulphate as a fertiliser. The Journal of Agricultural 
Science , Vol. XIII, No. 3, pp. 331-339, 1 fig- Cambridge, 1923 - 

Field experiments with maize at the Bahtim Experimental Station 
and laboratory tests indicate that the lower efficiency of ammonium sul 
phate as compared with nitrate of soda is due, principally under these spe- 
cial conditions, to the liberation of ammonia from the fertiliser in contact 
with an alkaline soil. The rate ot this liberation is a function of the 
aeration and of the soil reaction. D- v. S. 

Agricultural Botany. 

556. Electrically- Induced Changes in Plants. 

I. — Ragionieri, A., and MeunissiER, A. T/elcctro genetique. Revue 
Horticole, Year 95, No. 16, p. 334. Paris, 1923. 

II. — Pirovano, A., Sur la Discipline de V heredity chez les vegetaux 
l'electrogenetique. Ibidem, No. 21, pp. 459-463, figs. 9. 

I and II. — It is to Pirovano we owe the ingenious idea of producing 
changes in different species of plants by the modification of the genital plasm 
previous to fertilisation, for which purpose he used electricity (1). This 
electricity is derived from various sources : electromagnetism, x-rays, 
ultra-violet ra3’S, and radio-active emanations. Pirovano worked upon 
pollen (male reproductive plasm), as being easily handled, and obtained 
most remarkable results. The pumpkin ( Cucurbita Pef>o var. cucurbi- 
tella), which is habitually a dioecious plant, was rendered monoecious, and 
even hermaphrodite ; the wild Althaea rosea underwent changes in habit, 
and also in the size, colour shape and arrangement of the flowers, so that 


(1) See : Alberto Pirovano, La mutasione elettrica ddle specie botaniche c la discipline 
dell'crediid nelVibrida&ione. Milan, HoepU, 1923. 
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they assumed the appearance of the flowers belonging to Hibiscus Sy- 
riacus. In other species, gigantism, dwarfness, a tendency to run to seed, 
changes in the shape of the fruits etc. were produced. These changes have 
proved to be transmissible. 

PtROVANO has applied the term ionolozation (“ ionolizzazione ") to 
this process of altering pollen by means of electricity which disturbs the 
molecules of the genital plasm so as to prevent its reproducing the species 
in the natural way, although the fertilising property of the pollen is not 
impaired. 

When ionolization is produced by alternate currents, results of consi- 
derable importance are only obtained with short exposures to high fre- 
quency currents (500 or 600 periods), but even with the ordinary electric- 
jjojjt plant used for an electro- magnet, it is possible to carry out the sim- 
ple experiments described and explained by the author. Any horticulturist 
can thus obtain varied and strange forms. 


557 Iron and Manganese Content of certain Species of Seeds. 

McHarGUE, J. S. Journal of Agricultural Research , Vol. XXIII, No. 6, 
pp. 395-399. Washington, D. C., 1923* 

In recognition of the fact that manganese is a necessary nutrient in 
plant growth, the author made a series of determinations as to the amount 
of iron and manganese contained in seeds of certain species of plants and 
has correlated the results obtained. The species tested included : wheat, 
oats, peas, beans, soy beans, clovers, grasses, sunflower, hemp, flax,, rape, 
tobacco. 

Results indicate that the average manganese content of seeds of wheat 
and oats produced under normal conditions in the soil is equal to the aver- 
age iron content. The oatmeal prepared for human consumption affords 
one of the richest sources of manganese in food. 

In the seeds of leguminous plants, the proportion of manganese is 
invariably less than the iron content. For garden peas and beans the aver- 
age rate is 1 : 6 ; for soy beans 1:3; for clover 1:4; for AgrosUs spp. 1 - 3* 
The m an ganese content of wheat and oats is approximately three times 
that contained in peas and beans. 

The amount of iron and manganese found in grasses showed con- 
siderable fluctuations with varieties, but the average results are /VfrJ 
equal. White and yellow' maize contained the smallest amount ot both. 
Hemp on the contrary showed a comparatively high percentage. 

M. E* Y. 


558. Effect of Manganese on Plant Growth. 

I. McHarguK, J. S. (Department of Chemistry, Kentucky Agricultural 
Experiment Station). The Role of Manganese in Plants. The Journal of th 
American Chemical Society., Vol. 44, No. 7, pp* 1592-159 , g s< 2 » 

Pa., 1922. 



II. IDEM. Effect of Manganese on Plant Growth, Journal of Agricultural 
Research, Vol. XXIV, No. 9, pp. 781-794, tables 6, bibliography. Washing- 
ton, D. C, 1923. 

Reference is made to foregoing investigations on this subject (i). 
The purpose of the author in continuing these studies was two-fold 
To determine definitely if manganese is an essential element in plant 
economy, and to show the effect of increased concentrations of manga- 
nese sulphate on plant growth. 

Earlier experiments have shown that the seed coat contains a greater 
concentration of manganese than any other part of the seed, and working 
on this basis the author carried out tests to ascertain the ultimate effect 
on plant growth if seeds are germinated and the plants grown to matur- 
ity in a medium which contained all the known plant nutrients with the 
exception of manganese compounds. Results indicate that in a limited 
degree, manganese is evidently essential for normal growth and develop- 
ment of plants. The first effect to be noted is the lack of formation of 
chlorophyll and the obvious function of manganese in the photosynthetic 
process. The subsequent etiolated condition of the leaves and buds bears 
out this point. Apparently leguminous plants are dependent on this 
factor more than non-legumes. Seeds of plants tested (radish, soy bean, 
cowpea, field pea) maintained normal development only for the first 
4-6 weeks of growth, suggesting that manganese is concerned in nitrogen 
assimilation and syntheses of protein. 

As regards the possible deleterious effect of excess of manganese on 
growth, experiments were made at the Kentucky Agricultural Experiment 
Station with plants grown in acid and neutralised portions of the same soil 
to which were added definite amounts of manganese sulphate. Results 
demonstiated that an excess of manganese sulphate in acid soils has a 
detrimental effect on plant growth. Applications have caused a distinct 
decrease in crop yield. The addition of calcium carbonate has, however, 
a neutralising effect and has resulted in a subsequent increase in yield 
of similar crops. 

It should be noted that manganese is intimately associated with 
kon, phosphorus and calcium compounds, and bearing in mind the fact 
that only very small amounts of this element are required for plant nutri- 
ment, it is probable that contamination of the nutrients with manganese 
has hitherto been an unrecognised source of error in determining the re- 
quirements of plant economy. 

Further investigations are in progress, with a view to ascertaining the 
relation of manganese to other important phases of plant and animal 
life. M. E. Y, 


{1) Special attention should be drawn to the comprehensive work of Dr. W. Brenchley 
{Rorhamsted Experimental Station) “ Inorganic Plant Poisons and Stimulants ”, Cambridge, 
1914. (Erf.) 
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559, The Effect of Respiration upon the Protein Percentage of Wheat, 

Oats and Barley. 

Me GlNNlS, F. W. (Professor of Farm Crops, Division of Agronomy and 
Farm Management), and Taylor, G. S. (Division of Chemistry Department of 
of Agriculture University of Minnesota) Journal of Agricultural Research, 
vol. XXIV, No. 12, pp. 1041-1048, tables 2, bibliography, Washington, 
D. C. 1923. 

Investigations made at the Minnesota Agricultural Experiment 
Station based on the variation in protein percentage found in the different 
grains when produced under different conditions of soil and climate. Mar- 
quis wheat, improved Eigowa Oats and Manchuria barley were grown in 
17 localities in the United vStates and respiration studies were made with 
the seeds each year. 

The loss of carbohydrate material during the ripening process is ap- 
parently considerable. The greater percentage of loss incurred before the 
process of desiccation begins, while the grain contains above 40 % mois- 
ture. The protein content is influenced to a marked degree by the loss 
of carbohydrate during the ripening period. Environmental conditions 
have a marked influence on the synthetic process, and respiration plays 
a comparatively unimportant part. Wheat showed more variation in the 
protein percentage than barley or oats, and barley was apparently more 
variable than oats. 

M. I,. Y. 

560. Relation between the Amount of Nutritive Substances in the Soil 

and their Assimilation by Plants. 

Konig, HasenbaumEr and Schafers. Bezieliungen zwisebeu deni 
Nahstoffgebalt des Bodens und die Kartoffeln. 

Idem. Beziehungen zurischen deni Nalirstoffgehalt des Bodens und 
der N ahrstoff auf n ahnie durch den Hafer nebst eincm Beitrag iiber den Einfluss 
von Pflanzen und Diingem auf die Bodensaure. Landwiftschaftliche Jah r- 
bucher, Vol. I/VIII, No. 1 pp. 55-124. Berlin, 1923. 

Experiments with potatoes. — These experiments had for their object 
the determination of the relation between the quantity of easily soluble 
nutritive substances present in the soil and the amount of these substances 
actually assimilated by the plants. 

The following methods were followed to estimate the quantities oj 
the food substances that could be readily assimilated. I. — Extraction 
by steam {500 gm. of soil being treated for 5 hours with 4 litres of water 
under a pressure of 5 atmospheres). II. — Extraction with a 1 % solu- 
tion of citric acid. The results obtained by the two methods are clearly 
too high if they are compared with the amounts actually assimilated 
by the plants. From 6 soils analysed, only 19.09 % to 61.80 % of the 
potash content {as determined by extraction with water-vapour), an 
12.62 to 24.91 % (as determined by method II), was used by the potato. 
The values for phosphoric acid were still lower. 
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The author considers this result was due to the unsual dryness of 
the season. 

The ratio, potash : nitrogen : phosphoric acid in the case oi the potato 
can also be used for estimating the fertiliser requirements of the soil. This 
ratio should be determined from an average crop. The author gives the 
following figures as normal, ioo ; 70 : 25. Thus, for every 1000 gm. of 
the dry matter harvested, the values ought to be: potash 25 gm., nitrogen 
18 gm. and phosphoric acid 6 gm. A much higher, or lower, ratio for any 
of these three nutritive substances indicates an excess, or a lack, of it in 
the soil. 

The author is of opinion that by means of steam extraction, or the 
1 % citric acid method, accurate data as to the manurial needs of soils 
can be obtained. 

Experiments with oats. — The experiments made with oats showed the 
author that the amount of potash removed by these plants from the soil 
can be estimated more or less correctly by adopting the steam-extraction 
method, as he obtained concordant values by this means. 

The amount of phosphoric acid absorbed was lower than that ex tracted 
by steam ; the plants only assimilated 14 % to 15 % of this quantity. 

When the phosphoric acid was extracted with 1 % citric acid, it was 
found that the plants absorbed 20 % of the quantity found in the soil. 

These experiments were also carried out in order to calculate in advance 
the manurial requirements of the soil, 

r>, v. s. 

561. Contribution to the Study of Variability in the Schizomycetes. 

ROSSI, G. Annali della R, Scuola Superiore di Agricoltura in Portici, 
Vol. XVIII, 1923. Portici, Delle Torre. 

The author states that studies of variability in the Schizomycetes 
are multiplying and that while, on the one hand, there is a tendency to 
believe with Gino De Rossi that experimental proof is lacking of the for- 
mation of new bacterial species, or varieties, or of the transformation of 
one species into another as a result of mutation, there is no doubt that the 
Schizomycetes have a considerable propensity to modify their morpho- 
logical, and especially their physiological, characters under the influence 
of external stimuli, so as to produce new varieties. Some observers go so 
far as to believe with Tohnis, Hanzawa and Smith, in the passage of one 
species to another, and even in polymorphism which needs for its support 
a theory of bacterial morphology totally at variance with our present 
views. This is based on the existence of new reproductive organs in bacteria 
(gonidia), or rather, a different interpretation of already-observed morph- 
ological characters, as well as the formation of a symplasm , corpi r {ge- 
nerator i, zygospores and a whole series of conceptions which would over- 
throw the classical bacteriology of Iyouis Pasteur and Robert Koch and 
lead us back to some extent to the views held by Nag ELI and DE Bary. 

The author has observed in a line of B. biUgaricum, a cyclic and periodic 
variation arising in days, months or years and affecting not only the 

t«iJ 
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form of the micro-organism, but also the character of the colony. To enter 
more into detail . 

1) The B. bulgaricum used by the author was totally different ac- 
cording to whether it was cultivated on solid, or Uquid media ; in the first 
case, it assumed a short, thick shape 2-3 p. in length and 0. 2:0,3 (jl thick, 
while in the second, it inclined to an elongated shape and was at least 
4-5 fx in length. 

2) The passage from one form to the other is effected slowly if the 
bacterium passes from a solid medium to a liquid one, and in 20 days at 
least, during 4-5 passages, from one liquid medium to another. 

3) When cultivated in liquid media, the shape of the bacterium 
varied from short to very long, 40-50 p, but in all cultures, the short and 
very short forms occurred while the very long forms made their appearance 
at certain periods which, however, could not be precisely defined. 

4) On solid media (potato, agar), the colour of the colonies was 
at times yellow and at others white, not alternately, or suddenly, but 
according to periods that might last for years. Intermediate forms were 
not lacking. 

5) In liquid media, the forms called by most scientists involution 
forms were observed (these were respectively like a blister, or club-shaped, 
either thick or curved) which were easily identified with the zygospores, 
gonidia, and cor pi rigeneratori of Uohnis. 

The author proved that the latter can no longer be regarded as de- 
generate forms, since they occur when the culture is in the best and most 
normal conditions of existence, but their presence is very variable, since 
man} 7 years may pass without their making their appearance, whereas 
at other times, they are extremely numerous. For this reason, it is con- 
sidered that even according to the new theory advanced by Lohni c , then 
signification is still far from being explained. G. R. 


Plant Breeding. 

562. Some Effects of Physiological Conditions on Genetic Characters 
of Wheat. 

Gericke, W. F., American Journal of Botany , Vol. X, No. 6, pp. 275- 
Lancaster, Pa., 1923. 

The relative earliness or lateness of maturation of wheat, and the 
awned or awnless form of the spikelets are two classes of genetic characters 
used by agriculturists to distinguish individual varieties. Under normal 
conditions of field culture these characters are fairly fixed in pure line strains. 
Thev change, however, with conditions of nutrition and external en- 
vironment and this has been proved by the recent investigations here 

reported. . 

On December 15, 9 different varieties of spring wheat, representing a 
range from early to late types, were sown and kept under g reen ouse con 
ditions ; these matured normally, the earliest in the last week 0 pn an 
the latest 7 weeks after. 

[«•] 
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On March 20, another series of cultures under glass was made, but 
□sing tap water as the growth medium, which is very deficient in' salt 
nutrients. To each culture at the beginning of the experiment was ad- 
ded a minute quantity of ferrous sulphate. All the varieties matured and 
produced grain, naturally only to a limited extent. The earliest variety 
matured duiing the last week of June, and the last during the first week 
of August. The order of maturity varied according to the soil and medium : 
for example, the variety “ Bunyip ” passed from the earliest (grown in 
soil) to the 5th earliest (using tap water). It is interesting to compare 
the changes occurring with other varieties hitherto considered to be 
mutant. 

G. A. 


563. Research on a Speltoid Mutation of Wheat 

Bindhard 1$. Fortgesetze. Untersuchungen uber Speltoidmutationeii. 
Hereditas , Vol. IV, Parts 1-2, pp. 206-220. Lund, 1923. 

Amongst the offspring of the normal type (Squarehead) of wheat 
heterozygous speltoid mutants make their appearance ; these may give 
rise by successive mutation to heterozygous forms of Compadum which 
may in their turn, produce heterozygous Squarehead types. It was 
possible by means of a series of crosses between these mutants to estab- 
lish the following structural formulae : N X H = normal type Sp X 
H — heterozygous speltoid type Sp. C xN = heterozygous Compadum 
and Sp X SpC — heterozygous Squarehead. 

The three last heterozygous types form a species of triangle that can 
only be explained by the theory of multiple allelomorphs, inasmuch as a 
cross between any two of these types can produce the heterozygous form 
of the third. The preliminary researches made by WinGE on the histo- 
logy of these mutants would lead us to suppose that the heterozygous 
Squarehead Sp. Sp. C, and the heterozygous Compadum Sp. CN possess 
41, instead of 42, chromosomes. The gamete Compadum Sp. C would 
appear to have 20, instead of 21, chromosomes, in other words, it is nothing 
but a speltoid gamete minus a certain chromosome. It this hypothesis 
was confirmed, the question of the relations between the different forms 
would to some extent be solved. 

On crossing a mutant, heterozygous type of Compadum with the 
normal, awned form (U S p C Xu N), the resulting hybrid should have 
eight U S p C. gametes to every one U Sp C gamete, while the hybrid 
Sp C x U N ought to produce 8 u Sp. C : 1 U S p C which is what actual- 
ly occurs. 

This correlation between the factor U and the absence of one chro- 
mosome (an absence which produces the Compadum form), could be 
explained by supposing that some chromosomes do not separate accord- 
ing to the law of probability, but tend to more en masse towards one 
or other pole. 

E«3] 
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64 Length of Rachis Intemodes and Number of Spikelets in the Prog- 
5 eny of Speltoid and Heterozygous Forms of Wheat. 

KAJANUS Birger. Ubex Ahrchenabstand und Ahxchenzahl bei Nachkotn- 
menschaften von Speltoidi-Heterozygoten. Hereditas , Vol. IV, Parts 1-2, 
pp. 10-16. Lund, 1923. 

This paper gives the results obtained from some researches on the 
length of the internodes of the rachis and the number of spikelets in the 
progeny of speltoid and heterozygous forms of wheat. The increase in the 
length of the intemodes and the smaller number of spikelets in the series 
Vulgare — heterozygous — speltoid is clearly seen in the F t of vulgare X 
speltoid, in which the heterozygotes present intermediate conditions. From 
a summary of the data referring to the length of the internodes (distance 
in millimeters between the insertion of the spikelets) the plants maybe 
divided into 11 classes according to internode lengths ranging from 3.1- 
2.5 to 8. 1-8.5. 



As regards number of spikelets, there is an average of 21.63 for Vul- 
gate 20.75 for the heterozygotes and 20.04 for the speltoids. 

G. A. 


565. Banats Wheat. 

Nikouc, M. Banatska psenica. Zeitschrift fur Pflansenmchtung , Vol. IX, 

Part 1, p. 71. Berlin, March 1923. 

Banats wheat (Banater Weizen) belongs to 1 riticum vulgare arislatum, 
var. erythrospermum. The ears are reddish-brown, slender, and attain a 
length of 15 cm. The kernels are brown and often have a bluish-grey, 
waxy covering, the fracture is flinty. The straw is strong and of a yellowish- 
red colour. This wheat is early and resistant to cold. Numerous modi- 
fications and types suited to various conditions of environment have 
been obtained from it. These may be divided into three classes, red, 
white, and brown. The red type is hardy, of vigorous growth, has large 
ears and ripens relatively late ; the white type is more delicate, while the 
brown, which is much rarer more nearly resembles the red type. 

To the Banats group of wheats belong : the Banats wheat proper!} 
so-called and the Theiss and Somogyer wheats (the last grows in Slavonia). 

G. A. 

. [ 5 « 4 - 5 « 5 ] 
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566. The Origin and Genetic Composition of Types of Smooth- Awned 

Barley. 

N, O, Vaviloy IIponcxo)KAeHiS *uia;ucooTRfaix ffyneueii Tpy^w no 
npHKra,nHoa "boTaHHKen. Year 32, Part 1, pp. 53-125 table 1, Fetrograd, 1922. 

The varieties of barley cultivated in Europe and Asia are characteris- 
ed by the roughness of their awns caused by the presence of epidermal 
processes anatomically identical with hairs, having cells with a high sali 
cylic acid content. 

In 1908, Regel drew the attention of botanists to he existence of bar- 
leys with smooth awns, a structural peculiarity which makes them more 
suitable for forage, as they are mere appetising than awned barleys, and 
not so apt to stick in the throats of the animals. 

At the present time, 19 strains of smooth-awned barleys are known 
all of which are either two or four-rowed. In agricultural literature, these 
smooth forms are regarded as loss-mutants due to the sudden suppression 
of the genetic factor determining roughness, although this hypothesis has 
not been actually proved. 

The present paper contains the results of a series of crosses and gen- 
etic anlyses made with the object of studying phytogenesis in barley and 
the origin of forms with smooth awns. 

In the F 2 of a rough form, some quite smooth individuals occur, and in 
certain crosses the number of such individuals is very large while in others 
it is very small. It is therefore possible to obtain smooth-awned barleys 
by synthesis. The following table gives an instance of this and summa- 
rises the data referring to the F 2 generation of such crosses between rough 
barleys which in some cases have produced smooth individuals. 

25 crosses were made in all, and the offspring of 13 of these were smooth- 
awned. In the course of this work it was found that the character " smooth ” 
is dominant to " rough ”, 

In addition to the genetic tests, numerous anatomical and histological 
investigations were made for the purpose of determining points connected 
with shape, size and the distribution of roughness. The results showed 
one important fact viz., that smooth-awned forms only appeared in the 
hybrid progeny obtained by crossing rough-awned types when the awns 
of the parental forms possessed certain structural characters. 

It was necessary in order to obtain these smooth individuals, for one 
of the parents to have slender awns with triangular section, and wide-apart, 
acicular teeth arranged in a close spiral (group nutans colchicum and 
nutans precocius), while the other parent must possess broad awns with 
large, closely-set teeth disposed in a loose spiral and occurring not only 
on the edges, but also along the external median line of the awn (coelesie 
and nudoficiens group). 

In many cases, however, in spite of this difference between the parents, 
the smooth form does not make its appearance, while on the other hand, 
it may occasionally arise when the differences between the dentition and 
the awns are not very marked. The problem is evidently complicated. 

The numerous crossing experiments (made in 1915 by the author}, 
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between ordinary rough barley and the smooth barleys of Russia and Per- 
sia produced smooth and rough individuals in the most varying proportions 
the F 8 , viz., 5 : i — 7.8 : i - 2.1 : i — 1.6 : i — 0.7 ; i — 0.9 : 1 . 

The differences obtained in the numeric relations by crossing the va- 
rious lines of barley reveal the existence of substantial differences in the 
genetic structure of the various lines and in the number of factors co-oper- 
ating in the production of roughness. 


5 Hordeum disiichum var. mutam 
colchicum. R. Regel x HI vul- 
gare var. coeleste Walpersii R. 

Regel 

$ H. d. var. mutans colchicum R». 
Regel .X H. v. pallidum 
mandchuricum R. Regel . . . 
$ Hordeum c. var. pallidum acst- 
»w« R. RegelX $ H, d. var. 

zeocrithum 

$ H. v. var. pallidum lapponi- 
cum X H. d. var nutans prae- 

cocius U. Regel 

?H. i. var. nutans colchicum 
Regel X H v. var. pal- 
lidum aestivum Regel .... 
9 a * var. nutans precocius 
R. Regel X (J H. v. var. 
pallidum jarengkranum R. Re- 
gel 


Total 

number 

0! plants 

Plants 

with rough 

awns 

Plants 

with 

semi-rough 

awns 

riants 
with almost 
smooth 

awns 

Plants 

with smooth 

awns 

202 

149 


' 

5 .M 

293 

20S 

4 

4 

67 

79 

76 

i , 

! 2 ! 

: i 

1 i 

i 

1 

158 

i 125 

1 

; it j 

j 

8 i 

! 

14 

39 

3° 

! ; 
! 2 ; 

3 

4 

105 

105 

1 

- | 



Hence, the genetic formula is no less complicated than the morpholog- 
ical complex discovered by the anatomic study of the awns and dentition. 

Many interesting phenomena of attraction and repulsion have been 
brought out by crossing smooth and rough varieties of barley. A good 
instance of the latter is afforded by a family belonging to the F 3 generation 
of the cross No. 145 Hordeum vulgare var. ricotense Kiarchanum R. Regel 
x No. 154 Hordeum vulgare var. coeleste pamtricum Vav. 

In this family, segregation is shown by the characters of the grain 
and of the awns. The combination of these qualities, however, instead 
of following the law of probabilities, takes place as if there existed some 
incompatibility, or repulsion, between " covered ” grain and rough awns. 
-Ml the plants with “ covered ” grain (19 out of 55) had smooth awns. 
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In other families of the same cross, cases of repulsion not infrequently 
occurred between smooth awns and “ exposed ” grain, but they were not 
so absolute as in the first instance. 

Attraction sometimes occurs between the character smooth-awned 

and two-rows of grain. . 

Thus, from No. 141 Hordeum vulgar e var. pallidum lapponicum R. 
Regel X No. 55 Hordeum distichum var. nutans praecocius R. Regel, 158 
plants were obtained in the F 2 . Of these, 43 were four-rowed barleys, ir 
intermediate (but nearer to the four-rowed type), 61 two-rowed (but of 
a transitional, intermediate type) and 43 typically two-rowed. 

As regards the awns, 136 plants had rough awns and 22 smooth- 
awns. 

Of the latter 22, 13 were of the nutans type (two-rowed), so there is 
a certain attraction between smooth awns and two-rows of grain. 

Number of genetic factors. — The examination of the third generation 
reveals the presence of a larger number of factors than could have been 
expected from the data obtained from the second generation. Thus, 
in the F 2 generation, only rough plants (134) resulted from the cross No. 36 
[Hordeum distichum var. dejiciens X No. 154 Hordeum vulgar e var. coe- 
leste, while many smooth individuals appeared in the F 3 . In this case, at 
least, 4 factors must have come into play. If there had only been 3 in 
the second generation ; two out of the 132 plants would have been smooth 
(according to the ration 63 : 1). A series of similar facts have led the 
author to estimate the factors producing roughness at 5, or 6, at the mini- 
mum. 

The appearance of smooth plants in the F s , or F 3 , of rough parents 
may be regarded as due to the crossing of forms with a different genetic 
structure from the standpoint of awns. 

If we represent the factor of roughness by Z 4 , Z 2 , Z 3 , Z 4 , Z 5 , and 
the absence of roughness of its factor by z v z 2t z 3 , z 4 , z 5 . we shall obtain 
in the F 2 on crossing a Z l5 Z x Z 2 z 3 z 3 individual with a z lf z v z 2 , z 3 , 
Z 3 , Z 3 plant, z 1( z lf z 2 . z 2 , z 3 , z 3 , individuals all with smooth awns. 
When the two parents have a larger number of factors (Z 4> Z l( Z 2 , A>. 
z 3 , z 3 , z 4 , z 4 , X z T , Zl , z 2 , z 2 , Z 3 , Z 3 , Z 4 , Z 4 ), then naturally, in order to 
obtain smooth types in the F 2 , it would be necessary to have at disposa 
a larger quantity of material, since otherwise there would be no probabil- 
ity of obtaining combinations with the character smooth awness. 

Without excluding the possibility that smooth awns may be due to 
mutation, we are inclined, after what has been said, to attribute their or- 
igin to a series of simple and very probable crosses. The barley is genera > 
a self-fertilising plant with closed flowers. Sometimes, however, sponta- 
neous staurogamy takes place, which is facilitated both by the structure 01 
the flowers and by the climate. A hot, dry climate is favourable to anthe- 
sis, and thus encourages cross pollinisation, especially in the case of van 
eties of which the flowers tend to open widely, as for instance Hordeum 
spontamum, and some varieties of coeleste which the author had an oppor- 
tunity of observing at Saratov, in 1918. > . 

Varitiee of smooth-awned barleys have been hitherto found in Persia, 
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the Caucasus, and South Russia, where the conditions are such as to facil- 
itate cross-fertilisation. These conditions are as follows : 

1) Mixed Sowing : The barley crops of these regions are composed 
of a mixture made up of the most varied forms with two or four rows of 
grain, black or yellow ears, naked or covered grain. 

2) Hot, dry weather from the period of heading. 

3) Presence of two or four-rowed varieties which by crossing give 
rise to the smooth forms : Hordeum distichum var. nutans colchicum, nutans 
praecocius ; nudofkiens, and some types of coelestes and pallidum. ' 

Thus, it is most probable from the experiments made by the author 
that smooth-awned barleys have arisen as a result of crosses between 
rough-awned forms. q 

567. A Probable Loss-Mutation in Pisum . 

TEDIN Hans. Eine Mutmassliche Verlustmutation bei* Pisum . II ere - 
diias, Vol. VI, Parts 1-2, pp. 33-43. Lund, 1923. 

The Schrot pea is a strain of Pisum arvense with the usual characters 
of the species viz., red flower, large, red, somewhat wrinkled seeds with 
spermodeim of different shades ranging from greyish-yellow to brown- 
ish-grey. 

By means of pedigree selection, numerous lines were obtained from 
this strain one of which, No. 0.301 is worthy of special attention ; it is 
distinguished by having a smooth skin and a transparent, almost com- 
pletely colourless spermoderm, the only character that recalls arvense 
being a small triangular brownish-grey patch above the chalaza. From 
this patch two narrow strips of the same colour are given off that develop 
at a certain distance one on each side of the hilum. 

The colour of the flowers in Pisum arvense is due to three factors : 
A } B and C, A which is the basal colour factor produces of itself a bright 
purple tint ; A + B gives pink ; A -f- C, violet ; A + B C normal red. 

In the case of the spermoderm, two factors G and y, would appear 
according to the author, to come into play. The first when in conjunc- 
tion with A would seem to act as a relatively weak chromogen giving rise 
to a slight brownish coloration, while the other which is inactive alone, 
accentuates the colour to a dark brown. 

G and A are connected, or actually identical. The crossing experi- 
ments made by the author have revealed the presence of a third factor G t 
in the absence of which the coloration of the spermoderm is reduced to 
the two bands characteristic of 0301. 

In the same manner, in order to obtain the wrinkling of the seeds 
it would be necessary in addition to the factors L l . L 2 . (Tschermak) 
to have also C. 

If C is lacking in the genetic complex of arvense, we have a type with 
characters corresponding exactly to the line 0301. 

The origin of this line may be explained by regarding it as a loss- 
mutation due to the lack, or inaction, of the factor C. 

G. A. 
t*«3 
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568. New Observations on the Genetics of Peas. 

PELLEw, Caroline and Sversrup Aslaus, Journal of Genetics, Vol. 
No. 1, pp. 125-131, figs. 4. Cambridge, March 1923. 

This paper gives the results obtained by a genetic study of two 
varieties of peas ( Pisuttt sativum). 

1) Variety with reduced stipules. — This variety is distinguished 
by possessing stipules little larger than those of Lathyrus. It was obtained 
from a mutant descovered in 1915 amongst the plants in a row of Duke 
of Albany peas. From the seeds of this plant were raised 20 seedlings 
all with reduced stipules. This reduction appears to be connected with 
a greater development of the leaflets. Crossing this form with the 
Duke of Albany gave normal types in the F 1( while the F a was composed 
of normal individuals and plants with reduced stipules in the proportion 
of 3 : 1. 

S represents the factor producing normal stipules (s standing for 
reduced stipules) and is linked with the purple colour B as can be deduced 
from the hybrids resulting from the cross Bs = bS. The percentage 
of cross-overs is 28. 

2) Variety with keeled alae. — The alae are modified, having the 
structure and appearance of the keel ; the structure of the flower is nor- 
mal in other respects. 

K, normal alae (k = keeled wings) is correlated with G, glaucous 
colour (g = emerald green). The pefcentage of cross-overs is 20. 

No correlation exists on the other hand between S and G ; S and K 
are therefore situated in two different chromosomes. 

K and S,are in their turn independent as regards the following 
genetic values. 

linked round- wrinkled seeds, tendrils, leaves acacia type, 
stem taU-dwarf ' 
stem normal-fasciate 
flowers-white-coloured 
cotyledons yellow-green. 

Thus we have for Pisum three linkage groups (the haploid number 
of chromosomes is 7). 

i seeds, round-wrinkled 
f tendrils, leaves acacia type 
2 jj flowers, purple-salmon 

( stipules normal, stipules reduced 
( glaucous-emerald-green 
^ ( normal alae-keeled alae. 

In the course of his work on the colour of the cotyledons and pods, 
the author discovered a series of interesting facts that can be explained 
by assuming the existence of a triple series of allelomorphs : 1) yellow 
cotyledons (dominant character) associated with green pods ; 2) green 
cotyledons associated with green pods ; 3) pale-green cotyledons asso- 
ciated with green pods. G. A. 
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569. On the Genetic Characteristics of the Gametes of the Sweet Pea. 

HAMMARLtJND, C. Uber einen Fall von Koppelung und freie Korabination 
Pei Erbsen. Hereditas, Vol. IV. Pts. i-2, pp. 235-238. Fund, 1923. 

Two pure lines of the sweet pea were employed : 

1) Pisum sa ivutn sacchara urn (Plots 306-18) distinguished from 
the common sweet pea by the white petals and golden coloured hood. 

2) Pisum arvense sacchara turn (Plots 460-18), petals violet and green 

seeds. 

Cross A. The of the cross $ 306 18 x <J 460-18 consisted of 10 in- 
dividuals with violet petals and green seeds and in F 2 a fourth consisted 
of normals with violet flowers and green pods ; violet petals and yellow 
seeds ; white petals and green seeds ; white petals and yellow seeds, in the 
following ratios 9:3:3: 1. The difference between the two lines is evid- 
ently due to two independent genetic factors. 

Ooss B : $ 306-18 $ 460-18 ; the $ parent the same as the preceding 
cross ; the ^parent various, but coming from the same mother stock as 
the $ parent in Cross A, and morphologically identical. In P l the hybrids 
gave violet petals and green seeds ; in F 2 , however, the proportion was 
distinctly variable : 226 violet-green ; 2 violet-yellow : 4 white-green and 
83 white-yellow. The predominant characters are violet-green and white- 
yellow. 

Cross C : $460-18 X (J 306-18. 

The Fj, gave similar results to cross B 201 : 3 : 4 : 70. 

In crosses B and C therefore, there is an evident correlation “ Koppel- 
ung 0 betvreen the two factors with violet petals and violet coloration 
of the seeds, in such a way that the gametes show a predominance at 
least four times superior to that of the gametes responsible for the white 
coloration of the petals and the yellow coloration of the seeds. 

G. A. 

570, The Genotypic Relations between the Wild Form, Linum angus- 

ti folium and the Cultivated L. usitatissimum. 

Tammes Tine. Das genotypische Verhaltnis zwischen Idem Widen 
Linum anguslifolium und dem Kulturlein, Linum usitatissimum. Genetica, 
Year V, Part i, pp. 6 i- 7Q > table 1. The Hague, January 1923. 

Seven factors : A, B, C, D, E, F and H, are involved in the colour 
of the petals and of the anthers of the cultivated variety of flax ( Linum 
usitatissimum I/.) B ’ and C’ are the basal determinants of the colour of 
the flowers, the presence of both being necessary in order for the petals 
to be tinted. H in combination with the two preceding factors imparts 
a bine colour to the anthers and the pollen, while the effect of all the other 
factors is to intensify the coloration, or produce different shades. 

Taking this point as a basis, the author has begun a series of similar 
genetic determinations in the case of wild flax Linum angustifolium, which, 
like the cultivated variety, has a diploid number of 30 chromosomes. In the 
wild flax also, seven genetic factors have been determined for the colour 
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of the petals (A*, B a , O, D y E, F* and H) and one other factor has also 
been found in the case of both species ( K and K* respectively). 

The factors met with in the two species are very similar not only as 
regards the characters they determine, but also from the point of view 
of the reciprocity of their effects. In so far as the difference amoungst 
the factors is concerned, this is of three kinds : 

1) qualitative ; the shade of colour produced by B 1 and C 1 with 
F differs from that due to B* C a and F a ; 

2) quantitative : B 1 , C 1 with F give a darker shade (the colour is 
the same, but its intensity is greater) than B a C a and F a ; 

3) differences as regards the dominance of the characters. 

The differences that exist between the factors of L. usitatissimum and 
L. a?igustifolium do not prevent any factor in either complex being replac- 
ed by the corresponding factor in the other complex, the action of the 
rest remaining unchanged. Hence, it is possible by crossing the two spec- 
ies to obtain all the possible combinations, and since the two forms are 
distinguished by five factors, the genotypes in the P 2 will amount to 3 s = 
243. Further, the incomplete dominance of the factors causes correspond- 
ing phenotypic differences while the great oscillations to a certain extent 
remove the limits between the different phenotypes. The absence of 
well-defined F 2 groups made the work of genetic analysis very difficult. 
The author has already mentioned the great similarity between these two 
species of flax : 

1) Both are homostylic (all other varieties are heterostylic). 

2) The greater the space at the disposal of the plant, the larger are 
the number of branchings at the base in both species. 

3) These are the only two species of the genus Linum that can 
be successfully crossed. 

Another point of likeness is the identity in the number of chromo- 
somes, to which must now be added the unity of the genotype for the 
flower colour. In spite of the considerable phenotypic differences, the 
fact that the corresponding genotypes are composed of the same factors, 
or of allelomorphs, is a proof of the existence of a fairly close degree of re- 
lationship between the wild and the cultivated species. 

The author is continuing his work and hopes soon to be able to give 
some results relating to the colour of the seeds, leaves and stem; the 
branching, length of stem, productiveness, duration of life, etc. 

G. A. 

571. Crosses between two Varieties of Cucumber, Znaim Gurke and 

Noa’s Treib. 

048 BECKER J. Uber Vererbungsgesetze bei Gurken. Zeitschrijt fur Pfian- 
zenzuchtung, Vol. VIII, Part. 3, pp. 290-293. Berlin, 1922. 

This paper gives the results obtained by a cross between two vane- 
ties of cucumber, the Znaim cucumber and Noa’s Treib, the maternal pa- 
rent being the former. The Znaim cucumber grows in the open and is 
especially cultivated by the inhabitants of Znaim in Moravia ; it is oval, 
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and has no neck ; average length 18 cm. ; circumference 28.5 cm. ; weight 
650 gm. The colour of the fruit is at first dark-green without stripes, 
but it turns yellow when ripe, the skin is glossy and bears a few black 
spines. 

The paternal parent used in the cross, Noa’s Treib, grows in a hot- 
bed. This variety was put on the market by Diippleb, in 1880 at Erfurt. 
Average length of fruit 65 cm., circumference 35 cm. ; weight 4 kg. Colour 
green at first, later white. The skin is glossy with a few white spines. 

We have therefore the following groups of colours : 

Small fruit Very large fruit 

Green skin White skin 

Black spines White spines 

The and F 2 were grown in the open. The hybrids of the F t had 
striped, greenish-white fruits turning white when mature. The length 
ranged from 39 to 41 cm.; the circumference from 31 to 32 cm. and the 
weight from 1810 to 1910 gm. The spines were white. They thus show- 
ed characters intermediate between those of their parents. 

In the F 2 , 76 individuals were obtained, the length and colour of 
these being as follows : 


35-40 cm. long, white 44 plants 

35-40 » » yellow 15 * 

15-20 > » short, white 11 » 

15-20 * * » yellow 1 plant 

20-35 » intermediate white 3 plants 

20-35 » * yellow . 2 * 


76 plants 

Leaving out of account the five plants of intermediate length due in 
the opinion of the author to the local action of the medium, we have: 
long-white ; long-yellow ; short-white ; short-yellow = 

44 : 15 11 : 1 =9:3:3:! 

This gives the scheme of a dihybrid, the long shape being dominant 
as regards the short, and white dominant in respect to yellow (at matu- 
rity). 

The objects of the cross which "were to obtain a type of out-door, 
hardy cucumber with large well-formed fruit turning yellow when ripe, 
may thus be said to have been attained. In some of the individuals 
of the F s (1/16 of the progeny of F 2 ) and of later generations these group- 
ings of characters should remain constant. G. A, 

572 . Self- Sterility in Chinese Cabbage (Pe Tsai). 

Yoichi Kakizakj, The Journal of Heredity, Vol. XIII, No. 8 , pp. 374- 
376 , fig. 1. Washington. D. C., December, 1922. 

The experiments conducted by the author showed that, whereas cross 
pollination gave rise to great fertility, self-pollination caused a hig egree 
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of sterility, only 30 % of the self -fertilised flowers produced normal fruit, 
27 % of the fruit being imperfect, while 50 % of the flowers did not set 
at all. 

These results were obtained both when the pollen used was from the 
same flower, and when it came from the same, or other inflorescences of 
the same plant. In the experiments taken as a whole, very great indivi- 
dual variations were noticed ; these ranged from almost complete self -ster- 
ility to a very high degree of self -fertility which would incline us to suppose 
the existence of lines endowed with different grades of self -sterility. 

When cross fertilisation was effected, the percentage of flowers that 
set reached 96. G. A. 


Seeds . 

573. The Minimum Temperature of Germination of Seeds. 

Coffman, F. A. (Office of Cereal Investigations, Bureau of Plant Industry, 
U. S. Dep. of Agr.) Journal of the American Society of Agronomy, Vol. XV, 
No. 7, pp. 257-270, bibliography. Albany, N. Y., 1923. 

Little information apparently exists upon the subject of minimum 
temperatures of germination of seeds of most of our commonly grown 
plants. The author s objects in these experiments were to determinate : 
1) The minimum temperatures at which seeds of different common crop 
plants would germinate ; 2} the minimum temperatures at which satis- 
factory percentages of germination may be expected and the variations 
between such temperatures in different crops ; 3) whether lower tempera- 
tures than those commonly used in seed testing laboratories would he 
beneficial in the germination of seeds. 

Seeds of different species germinate very differently at different tem- 
perature. Within a given species, starchy seeds appear to be unable to 
resist low temperatures to the same degree as the more oily seeds, without 
injury and reducing germination percentages. All of the small grains will 
germinate at the temperature of melting ice. Oats appear to be more 
affected by low temperatures than the other small grains. The strength 
of germination under freezing conditions appear to be in the following 
order : barley, rye, wheat, oats. It has been noticed that under field condi- 
tions spring barley and rye will germinate more quickly than spring wheat 
and oats during seasons of low temperatures. Of the sorghums, the softer 
and more starchy varieties appear less able to withstand low temperatures 
than the harder seed types. Of our commonly grown crops, the seed of 
alfalfa and the clovers will germinate more readily at low temperatures 
than any of the others. From the results obtained in these tests it 
appears that it would be advantageous to use lower temperatures for t e 
germination of alfalfa, clovers, and cereals than those now employed m 
seed testing laboratories. 

D. V. S. 
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574. Experiments In Dressing Seeds. 

LEGGiERi, L. (R. Scuola Superiore di Agricoltura di Portici, laboratories 
delle Coltivazioni). Preparazione dei semi prima della semina. Esperimenti eolla 
canapa e col granturco. II Coltivatore, Year 69, No. 24, pp. 170*175, No. 25, 
pp. 206-212. Casale Monferrato, 1923. 

The author has tested the following treatments in the case of hemp 
(" nostrana ” variety), and maize ('* giallo comune "). 

I. Immersion for 6 — 12 — 24 hours in: water; 1% and 3% solu- 
tions of sulphate of potassium ; 1 % and 3 % solutions of ammonium sul- 
phate ; 2) Coating them with meat-meal 4 - plaster. 

He ascertained that : 1) the immersion of the seeds in water has a good 
effect ; 2) the action of the salt solutions varies according to the seed, ni- 
trate solutions having a favourable effect upon maize see<i, and sulphate 
solutions suiting hemp seed best ; 3) coating the seeds with an organic 
substance gives good results ; 4) the duration of the immersion is a matter 
of great importance, hence the length of time needed must be found ex- 
perimentally for each species, and perhaps for each strain, before any 
certain data can be obtained. 

F. D. 


575. Drying and Cleaning of Sugar Beet Seeds. 

DESPREZ, F. (Directeui de la Station experiraentale agricole de Cappelle, 
Templeneuve) I. Culture de la graine de betterave sucriere. Journal d' Agri- 
culture pratique , Year 87. Vol. II, n. 32, pp. no-112. Sechage et nettoyage 
des graines de betteraves sucri&res. Idem, Vol. II No. 35, pp. 1 70-1 72. 
Paris, 1923. 

The unsatisfactory germination of sugar beet seeds has frequently 
been attributed in France to climatic conditions, excess of humidity, etc. 

The author considers, however, that insufficient attention has been 
given to seed drying appliances and selection of seed. A test was made 
with seeds cleaned and dried before sowing, with threshed undried seed, 
and with seed merely dried. The seed threshed late and left undried 
gave a germination as low as 30 % whilst the dried samples showed a ger- 
mination percentage of 75 %. Certain drying machines in use have proved 
ineffective owing to incomplete drying. Attention is drawn to the fact 
that seed is often considered dry prematurely from the appearance of the 
seed coat ; the author states that all seed with a moisture content of 15 % 
requires further drying. 

The losses incurred through inadequate drying have resulted in the 
formation of a Commission appointed by the Ministry of Agriculture in 
France with a view to the improvement and generalisation of special drying 
processes for sugar beet seeds. The Tripette and Renaud drier has prov- 
ed satisfactory in various seed establishments and are recommended. 
These consists of a bin divided into 3 sections in each of which is placed an 
octagonal iron cylinder ; the speed of rotation is regulated as required. 
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External fixtures direct the seeds towards the outlet and the rate is control- 
led according to the degree of humidity. The seed is eventually passed 
along into a hopper placed above a dryer and by means of a projector 
is pushtd into the upper cylinder. It passess successively through 3 cy- 
linders, a warm air current being directed through each ; a ventilator i$ 
so arranged as to allow the warm air to escape through a chimney, and 
pipes and taps serve to regulate the direction of the current. The 
temperature may be controlled by inlets in the different sections. 

A preliminary cleaning is advisable, to remove pebbles, twigs, etc. 
The actual drying process demands constant supervision as it is advisable 
to maintain the moisture content of the seeds at about 14 %. Saillard 
(General Secretary for the Commission) states that the gas currents give 
better results than the stove or kiln. To ensure simultaneous drying 
for all the seeds will depend largely on the type of drier, stage of ripeness, 
and degree of humidity and air circulation. Well matured seeds not too 
moist, readily withstand a high temperature. Experiments were made 
to test the influence of heat on germination of sugar beet seed. Three 
grades of seed were examined. A temperature above 8o°C. will destroy 
inferior seeds and should serve as an adequate test for selecting good seed ; 
kept for 1 hour at 8o° for 14 days had no effect on germinating capacity 
of first quality seed although naturally it had a somewhat retardive effect. 
These results are only applicable to the effect of heat on vitality and not 
as regards preservation of the seed coat etc. ; too high a temperature 
besides lowering the rate of germination will make the seeds excessively 
dry and brittle. 

After drying, the seeds are passed through a grader, the sieve retain- 
ing only seeds of 2.5 mm. and a tilted sheet so arranged as to finally direct 
the inferior and good quality seed into their respective sections. Before 
putting into packets, the seed is placed in a thin cloth and exposed to the 
air to ensure elimination of any dust particles. 

M. L. Y. 


BIBLIOGRAPHICAL NOTES. 

576. Auchinleck, G. G. DriEberg, J. G. and KadramKR, R. D. Calculation 
of the Probable Soil Error in Paddy Trials. The Tropical Agriculturist , 
Vol. LX, No. 5, pp. 275-279, Tables 4, fig. 1. Peradinya, Ceylon, 1923. 

The authors give an account of work carried out at Peradinya to 
determine the errors which arise from initial differences of fertility in 
various parts of a field, and lessen the value of comparative experiments. 
A frequency curve of the yield from the paddy plots is given and the average 
deviations, standard deviations and probable errors, obtained in the trials 
with various groupings of plots are set out in a table, so that comparison 
may be made. 


W. S G. 
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577 . ARND, Th., Ein neues Verfahren zur vergleiclienden Bestimmiuig der 
Koharenz mineraliseher Boden. (New Method of determining the Cohesion 
of Mineral Soils). Zeitschrift fur Pflanzenernahrung und Dunguttg {wisscn- 
schaftlicher Tei), Vol. II, No. 2, pp. 1 30-149, figs. 8. Leipzig, Berlin, 1923 

The author describes a new method of determining the cohesion of 
mineral soils, by means of an apparatus he has devised with which he es- 
timates the resistance to friction. One prism and one cylinder made from 
the soil to be tested are fixed in the apparatus. By means of a rotory 
movement, the cylinder is rubbed against one of the surfaces of the prism. 
The author distinguishes cohesion coefficients of the first, second and third 
order, according to the duration of the rubbing, the pressure applied and 
the rapidity with which the cylinder rotates. 

D. v. S. 

578. Hendrick, J. and Neweands, G. (Soil Research Department, University 
of Aberdeen, Scotland). The Value of Mineralogical Examination in de- 
termining Soil Types, with a Method of Examination and a Comparison of 
certain English and Scottish Soils. The Journal of Agricultural Science, 
Vol. 13, No. 1, pp. x-17, fig. 1, bibliography. Cambridge, 1923. 

The method of mineralogical analysis of soils is discussed as a useful 
means of examination for the purposes of classification ; the results of 
the analyses are discussed and English and Scottish soil types compared. 

D. V. S: 

579. Joseph, A. H., and Martin, F. J. (Wellcome Tropical Research Labora- 
ries, Khartoum). The Moisture Equivalent of Heavy Soils. The Journal 
of Agricultural Science, Vol. 13, No. 1, pp. 49-59- Cambridge, 1923. 

The experiments here described were carried out on soils of the north- 
ern Sudan ; their aim was to find the relation between moisture equivalent 
and such additional important soil properties as salinity and alkalinity. 

D. v. S. 

580. LindEman, J., (School of Agriculture, Aas, Norway). Untersuchungen 
ein Eisenhydroxydsol ; ein Fall negativer Hosmose (Correlation between 
Osmotic Pressure and Concentration of Colloidal solution of Iron Hydroxyd- 
sol) . Kolloid-Zeiischrifi, Vol. 32, No. 6, pp. 37 6 *3 8 3> figs. 3- Dresden- 
Leipzig, 1923. 

This physico-chemical study, also of interest from the physiological 
standpoint, is concerned with the correlation between osmotic pressure 
and the concentration of a colloidal solution of iron hydroxy dsol. It refers 
to a case of negative osmosis. ^ 


' [571-58I] 
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581. Arnd and Tacke. Physikalische und chemische Studien an schweren 
Tonboden. (Clay Soils from the Physical and Chemical Standpoint) 
Internationale Mitteilungen fur Bodenkunde, Vol. XIII, Nos. 1-2, pp. 6-26. 
Berlin, 1923. 

The authors have studied clay soils from both the physical and the chem- 
ical standpoints, and have also tested the effect of liming on certain phys- 
ical properties of the soil, such as specific gravity, hygroscopicity, plasti- 
city etc. Subsequently, they investigated the functions of alumina, silicic 
acid and bases in connection with phosphatic fertilisers. The soils studied 
are those of the marshes in the German coast of the North Sea. The re- 
sults obtained were to a considerable extent negative. 

D. v. S 

582. MacIntire, W. H., and YOUNG, J. B. The Transient Nature of 
Magnesium-induced Toxicity and its Bearing upon Lime-magnesia Ratio 
Studies. Soil Scence, Vol. XV, No. 6, pp. 427-471, 5 plates, bibliography. 
Baltimore, 1923. 

It is pointed out that if plant culture experiments relative to the 
effects of the more active forms of magnesium are continued over a period 
of years, it may be true in many cases, that an initial period of toxicity 
may be converted into a period of beneficial results, as was found to be 
the case in the authors experiments. D. v. S. 

583. Wester. D. H. liber den Mangangehalt einiger hollandischer Bodenarten 
und einige Bemerkungen dazu. (Manganese Content of Butch Soils). 
Internationale Mitteilungen fur Bodenkunde, Vol. XIII, Nos. 1-2, pp. 1-5. 
Berlin, 1923. 

The author has determined the manganese content of a series of types 
of Dutch soil. There had been no data previously on this subject. It 
was found that the most fertile soils contain the largest amount of man- 
ganese, and that the ash of cultivated plants has a higher percentage of 
manganese than the soils themselves. 

D. v. S. 

584. Whittles, C. L. (School of Agriculture, Cambridge). The Determina- 
tion of the Number of Bacteria in Soil (Preliminary Communication). The 
Journal of Agricultural Science, Vol. 13, No. 1, pp. 18-48. plates 3, fig. 5, 
bibliography. Cambridge, 1923. 

The author criticizes the usual shaking methods, for the determina* 
tion of the number of bacteria in soil, which have been examined and found 
unsatisfactory. The most striking result of the use of the vibrator, was 
the fact that the colonies grew so quickly. It is suggested that this is 
due to the organism having been freed from the enveloping colloidal gels, 
in which they are normally embedded. 

D. v. S. 

[ 561 - 584 ] 
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Koch, A. and OKESNER, Alice. (Agricultural Bacteriological Institute, 
University of Gottingen, Germany), tlber nucleoproteid spaltende 
Bakterien und ihre Bedentung fur die Erschliesziing des Phosphorkapitals. 
im Ackerboden. (Nucleo-proteins Bacteria and the Effect on the Trans- 
formation of Phosphorous, into Available Phosphate Compounds}. Bio- 
chemische Zeitschrift, Vol. 134, Nos. 1-4, pp. 76-96. Berlin, 1922. 

The authors have designated the soil bacteria which transform the 
phosphorous content of the organic nucleo-protein compounds into 
available plant phosphates as Nucleobacter. The action of these bacteria 
is accelerated when lime is added to the soil. D. v. S. 

-86. HEYMONS, R. (Zoological Institute of the Higher Agricultural School of 
Berlin). Her Einfluss der Regenwurmer auf Beschaffenheit und Ertrags- 
fahigkeit des Boden. Zeitschrift fur Pflanzenermhrung und Dungung ( wis~ 
senschaftlicher Teit), Vol. II, No. 2, pp. 97-129, bibliography. Leipzig, 
Berlin, 1923. 

An account of the influence of earthworms on soil structure and fer- 


587. Curie Mdme. Electroscope pour la mesure de la radioactivite des engrais. 
‘ (Electroscope for the Measurement of Radioactivity of Fertilisers) . An- 
nales de la Science Agronomique-, Year 39, No. 5, pp. 267-264, figs. 1. 
Paris, 1922. 


58S. Thomas, W. (Pennsylvania Agr. Exp. Station). Ultimate Analysis of 
the Mineral Constituents of a Hagerstown silty clay loam Soil and occur- 
rence in Plants of some of the Elements found. Soil Science , Vol. XV, 
No. i, pp. 1 -1 8, bibl, 76, publ. Baltimore, 1923. 

This paper gives an account of the preliminary work carried out on 
soil used in an intensive apple fertilizer experiment. The rarer elements, 
vanadium, chromium, molybdenum, zirceonium, rubidium, caesium an 
lithium have been isolated and identified. The question is raised : how 
do such relatively large amounts of the rarer elements become a sor 
and assimilated by plants, and what function, if any, do they possess . 
The investigations are being continued. ' V - 


58Q K14TSCH, C. Die Wirkung einseitiger Diingung auf die Gestaltung der 
anatomischen, insbesondere der mechanischen Verhaltnisse in oggen 
halm (Effect of Fertilisers on Anatomical and Mechanical Composition 
of Haulms of Cereals) Zeitschrift fur Pflanzenernahrung und Dungung 
iwissenschaftlicher Teit), Vol. 2, No. 4, pp. 249-292, figs. U bibliograp Y- 
Leipzig, Berlin, 1923. 

The author treats of the effect exercised by the respective f ertibsers 
upon the composition of the haulms of cereals, from the anatomical 

[m-589] 
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and mechanical standpoints. The hardening of the haulms with a 
view to the keeping qualities of the straw is the principal subject of dis- 
cussion. D. v. S. 

590. Adinarayan Rao, K. Preliminary Account of Symbiotic Nitrogen Fixa- 
tion in Non -Leguminous Plants with Special Reference to Chomelia 
asiatica. The Agricultural Journal of India, Vol. XVIII, Pt. II, pp. 132. 
143. Calcutta and London, 1923. 

Report of investigations with leaf nodules of Chomelia asiatica and 
Pavetta indica, non-leguminous species common in Southern India, suitable 
as green manures. Examples of plants of other orders such as Rubiaceae, 
Myrsinaceae and Casuarineae are mentioned in this respect, and reference 
is also made to certain plants in temperate climates, e. g. Alnus spp./ 
Cycas circinalis, Elaegnus laiifolia , and Podocarpus lati folia, which may 
be included in this category. M. L. Y. 

591 . Robertson and Dickson The Valuation of Insoluble Phosphates by Means 

of a Modified Citric Acid Test. Chemistry and Industry, Vol. 42, No. 8, 
PP- 59-66. London, February 1923. D. V. S. 

592. Hall, T. D. The Nitrogen Problem. The Farmer's Weekly, Vol, XXV, 
No. 642, pp. 1562-1563. Idem, Vol. XXV, No. 646, pp. 1944-1947, 
figs. 6. Bloemfontein, 1923. 

This article deals with the chemistry of certain South African soils, 
and the related factor of fertilisers. In the second part the results of 
experiments are given respecting the nitrification values of various soils, 
and deductions made from the data obtained. Graphs illustrate sea- 
sonal variations of nitrates, rainfall, soil and air temperatures, and the 
nitrogen content of soils treated in different ways. W. S. G. 

593. Cannon, W. A., Plant Habits and Habitats in the Arid Portions of South 
Australia. Carnegie Institution of Washington, Publication No. 308, pp. 1 
139, plates 32, figs. 31, bibliography. Washington, 1921. 

The author gives a complete survey of the general physiological con- 
ditions of Australia, the climatic features and the vegetation and plant 
habitats in the arid portions in the south. Full details are included concern- 
ing the morphological characteristic of the plants and certain reactions and 
adaptations to different areas (reactions to light, temperature, low water- 
supply, physical nature of the soil). The numerous plates illustrate the 
conditions and habits very effectively. M. L. Y. 

594. Braun-BlanqueT, J., and Wilczer, E. Contribution a la connaissance 
de la Flore Marocaine. (Moroccan Flora). Bulletin de la Societe d’Hisioae 
Naturelle de lAfrique du Nord, Vol. XIV, No. 5, pp. 191-197 ; No. 6, 
pp. 212-226. Algiers, 1923. 

General review of the various botanical expeditions made in different 
parts of Morocco and lists of the plants collected. F. D 
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Maximow, N. A., (Botanical Garden, Petrograd) Physiologisch-okologis- 
^ che Untersuchungen fiber die Durreresistenz der Xerophyten. (In- 
vestigations on the Resistance of Xerophytes to Drought). Jahrbucher 
fur W issenschajtliche Botanik , Vol. 62, No. 1, pp, 128-144, bibliography. 
Zusses Leipzig, 1923- 

An ecological investigation dealing with the resistance to drought of 
xerophytes, plants common in the desert and the steppes, and including 
also certain of the now-cultivated plants. Experiments were started at 
U'iflis in 1913 in a laboratory established by the author and which is still 
being carried on to study the flora of the Caucasus. D. v. S. 


-06 LUNDEGARDH, H. (Lund, Sweden). Pflanzenokologische Lichtmessungen, 
0 (Measuring the Intensity of Light). Biologisches Zenlralblatt, Vol. 43, 
No. 4, pp- 404 - 43 L fi g s - IO - Wpzig. 1923. 


the author describes an apparatus for measuring the intensity of 
light. In his ecological work, he studies the intensity of sunlight and the 
temperature and moisture of the air, and also, light in forests, as well as 
direct and reflected light which are important for plant assimilation and 
respiration. ■ t> * v * 


cq 7 , PraT, S. (Institut pour la physiologie des plantes de I’Universite Tchfeque 
a Prague). Die Elektrolytaufnahnie dutch die Pfianze ; die Resorption 
von Mineralstoffen durch die Wuxzeln. (Electrolytes and the Absorption 
of Mineral Substances by Plant Roots) . Biochemische Zeilschrift, Vol. 1 36, 
Nos. 4-6, pp. 366-376. figs. 2. Berlin, 1923. 

Assimilation of mineral substances by plant roots. The absorption 
of electrolytes apparently depends very little on transpiration D. v. S. 

598. Smirnow, A. I. (Laboratory of Agr cultural Chemistry of the Agricultural 
Academy of petrowskoje-Resumoskoje near Moscow). Uber die Syn- 
these der Saureamide in den Pflanzen bei Emahning mit Ammoniak- 
salzen. Biochemische Zeitschrift, Vol. 137, Nos. 1-3, pp- I_ 34> ^8 S - (> * 
Berlin, 1923 (i). 

The author studies the synthesis of amido-acids in plants supplied with 
ammoniacal salts. 


599. I'otsom, D. Mutations of the Potato. Journal of Heredity , Vol. XIV, 
No. 4, pp. 45-48, figs. 2. Washington, D. C„ 1923- 
Description of a simple-leaf sport of the Green Mountain variety of 
potato found in northeastern Maine in 1920. This sport in the th 1 
generation (consisting of a one-stalked plant), apparently reve 5 ■ P 
to a compound leaf condition, two leaves being divided tongitutoaUy, 
but its five tubers produced ten plants that were a simp ^ 


(1) See also: Prianischntkow, ttber den Aufbau und Abbau des Asparagi 
Pflanzen. Bet. Dentisch. Botan. Ges. 40, 242, G 22 - (^*) 
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CROPS IN TEMPERATE AND TROPICAE COUNTRIES 

Synthetic articles. 

600. Cultivation and Fodder Value of Kudzu (Pueraria Thunbtr- 

giana). 

I. — Arnold, H. C. (Agricultural Experiment Station, Salisbury), 
Propagation of Kudzu Vine. Bulletin No. 429, Department of Agriculture. 
Rhodesia, pp. 1-4. Salisbury, 1922. 

II. — McMartin, H. Kudzu. A remarkable Fodder Plant. A Queens- 
land Farmer’s Observations. Queensland Agricultural Journal, Vol. XVIII, 
Part 5, pp. 365-366 and pp. 367-368. Brisbane, Nov. 1922. 

III. — Leach C. F. Beggar Weed and Kudzu Vine. Rhodesia Agri ■ 
tural Journal, Vol. XIX, No. 3, pp. 288-290. Salisbury, June 1922 reprinted 
from Hoard's Dairyman. Wisconsin, 1922, with foreword by the Editor of the 
Rhodesia Journal . 

The value of kudzu [Pueraria Thunber giana) as a forage crop has 
already been reported (1) but the increasing practical value has recently 
been confirmed in Rhodesia, Queensland and Wisconsin (U. S. A.). 

I. — As regards cultivation, very little attention is required but the 
propagation presents certain difficulties. H. C. Arnold has, therefore, 
described the methods found to be most successful in Rhodesia. Sowing 
in situ is not advised, except where special attention can be given to water 
supply and protection from leaf-eating insects. Transplanting from small 
tins has given more satisfactory results but care should be taken to keep 
soil and roots intact as kudzu seedlings are very easily damaged. Pro- 
pagation by means of layers is practicable when the plant is once established, 
especially the unrooted slips system, planted direct in the permanent po- 
sition and selected from near the parent root stock. 

II. — The adaptability of kudzu to Queensland conditions has been 
proved during the past year. The plant has been tested under the most 
severe conditions of heat, drought and frost and the reports are excellent. 
The rapid growth and deep-rooting system are evident advantages. The 
benefit of propagation by layers is confirmed, and planting in damp soil 
is advised. 

As regards value as stock feed, experiments in Queensland bear out 
the reports from the United States, namely that kudzu will furnish sufficient 
fodder (as much as 10 tons per acre) for 6 milch cows to the acre when 
grown on trellises 12 ft. apart. Tests have been made with sheep and 
lambs and results demonstrate the remarkable effect on ewes fed chiefly 
on kudzu and sweet potatoes. The improved quality of milk and the 
live weight of the lambs was noticed. One ram lamb 50 days old weighed 

(1) See R. 1921, No. 151. [Ed). 
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53 lb. and a ewe lamb 54 lb. ; kudzu is also apparently a very palatable 
fodder. A further point of interest lies in the fact that sheep which had 
become anaemic, recovered with unusual rapidity when thus fed 

III. - Reports by C. F. Ueach (U. S.) show that kudzu U recog- 
nised as a valuable forage crop in Florida (U. S.), for cows left on nothing 
but kudzu pasture for as long as 7 consecutive months (from April on- 
wards) keep fat and sleek ; an excellent winter roughage is also formed 
which is considered to be very nutritious. 

This report has been utilised by the Department of Agriculture in 
Rhodesia to emphasise the value of this crop. Experience has already 
confirmed the high opinion formed of kudzu and its suitability to Rhodesia 
If a legume can assist in solving the great problem of all the year succu- 
lent and nutritious grazing, it is deserving of being grown on every oc- 
cupied farm and ranch and once its value is realised and proper attention 
give to propagation, it is considered probable that kudzu may do for 
Rhodesia on a limited scale, what lucerne has done for instance for the 
Argentine. M L y 


601. Cotton Growing in the Anglo-Egyptian Sudan and the Belgian 

Congo. 

I. — Replies to Questionnaire, sent to the International Institute of 
Agriculture, by the Director of Agriculture, Khartoum, December 26, 1921. 

II. — Annual reports of the British Cotton Growing Association for 
1921 and 1922 (Manchester). 

III. — Monthly Reports of the Commercial Intelligence Branch, Central 
Economic Board of the Sudan Government, January to July 1923, Khar- 
toum. 

IV. Himbury, W. H., India and the Sudan as Sources for increasing 
our raw Cotton Supplies {British Cotton Growing Association p. 26 et seq.). 
Manchester, August 1923. 

V. — The Cotton Growing Countries, Production and Trade, Interna- 
tional Institute of Agriculture. Rome, 1922, p. 107, Anglo-Egyptian Sudan. 

VI. — • JRenseignements de V Office Colonial du Ministir e des Colonies 
de Belgique. December 1921 and June 1923. Brussels. 

VII. — Notes sur la culture du Coton au Congo Beige, Campagnie Coton- 
niire Congolaise . October 1922, Brussels. 

VIII. — '* Congo April 1923, pp. 608-610 ; June 1923, p. 142. Brus- 
sels 1923. 

iX. — “ The Cotton Growing Countries ”, International Institute of 
Agriculture, 1922. Belgian Congo, p. 87. 


The Angeo-Egyptian Sudan. 

I-V. — The Sudan includes the whole of the Upper Valleys of the 
Nile, with the exception ol the equatorial lake region ol the Protectorate 
of Uganda. The course of the Blue Nile from the Abyssinian frontier 
to its junction with the White Nile at Khartoum is in Sudanese territory. 

[t.i 
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The introduction of cotton as a commercial crop is quite recent, though 
native cultivation took place to some extent in earlier times, when the 
crop was devoted to domestic purposes. At present cotton is grown in 
many parts of the country, and is dependent for the necessary water supply 
on three main physical agencies. In the provinces of Berber and Dongola 
relatively small areas are utilized by means of pumping stations which 
draw water from the Nile, Along the course of the Blue Nile much larger 
works of the same description have been established or improved, and the 
area under cotton at Tayiba, Hosh and Barakat is now considerable. 
Near the shores of the Red Sea, the river Baraka comes down in flood 
from the mountain streams of Krythrea, and annually inundates a delta 
of varying extent in theTokar district. The river Gash, originating also 
in Erythrea, forms year by year below Kassala a flood delta 50 miles in 
length, and afterwards disappears among the desert sands. The flooded 
areas vary greatly in extent, but the crops grown thereon frequently form 
a great proportion of the Sudan cotton yield. 

Some plantations, partly experimental, occur in the Bhar-el-Ghazal 
and in the Kordofan provinces, where rainfall is usually sufficient for cot- 
ton growing. 

Three methods of cultivation (Nile pumps, flood water, and rainfall) 
are therefore being followed at the present time. 

The rainfall north of Khartoum is only about 3 inches (75 mm.) per 
annum, but south of Sennar (on the Blue Nile) it is about 20 inches 
(500 mm.) and in the Bahr-el-Ghazal about 40 inches (1000 mm.) ; and 
though swamps and sandy deserts are extensive, there is an immense 
territory available for cotton as well as for other crops. 

The population of the Sudan was at one time estimated at 10 million, 
but the devastations of the Mahdi and the Khalifa reduced the number 
to about 2 million. With the present settled administration a good recovery 
has been made, a population of about 5 % million being now recorded. 
Barge areas formerly cultivated tor food crops had consequently been 
abandoned, and in some instances cotton is now substituted. 

The Tokar district (Red Sea Province), in spite of the variation in the 
area flooded annually by the river Baraka, presents the characteristics 
of a definite cotton-growing area, though limited in extent by the surround- 
ing desert. Owing to the district's proximity to shipping facilities, 
transport difficulties are few, and, after the floods subside, the alluvial 
soil retains sufficient moisture to allow all the cotton to ripen in any sea- 
son not specially unfavourable. Hot winds have occasionally caused 
growers to despair of their crops, and an instance is recorded where 
a year or two ago, a Greek family abandoned their cotton plantation 
and left the district. Some months later, a large advance in the price 
of cotton induced them to return to see what could be saved. They 
found an excellent and very profitable crop ready for picking. 

The 1913 yield of lint in the Tokar district was about 1650 metric tons, 
and the greater portion was, as usual, of really good quality. 

The other area of Sudanese cotton production dependent on inunda- 
tion is situated at Kassala and in the delta of the river Gash, which is in 
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flood during June, July and August , the area placed under water varies 
from 80 ooo acres to 200 000 acres (32 to 80 thousand hectares) between 
one season, and another. 1 he cotton produced is practically all ot the 
Sakellaridis type. No rain falls later than October, though at Kassala 
during the inundation of the Gash, there arc usually some 40 inches 
(1000 mm.) of rainfall. The alluvium has formed a soil bed of 10 to 12 
feet (3 to 4 metres) in depth, and is composed of rich black clay. For 
the cotton crop it is sufficient to eradicate the quick growing weeds twice 
during the period of growth, and no other cultivation is done. If transport 
difficulties were not so great, much more cotton could be grown in the Kas- 
sala province. The whole of the cotton marketed has at present to be 
carried some 250 miles (400 kilometres) on camels to Suakin or to Fort 
Sudan, and the supply of camels probably limits the available quantity 
to about 1000 tons in each season. A railway is in process of construc- 
tion and when completed the conditions may be entirely altered. 

The cultivators in Kassala Province and on the Blue Nile are an in- 
teresting race and are chiefly Hausas who emigrated from Nigeria. Being 
of the faith of Islam, these natives were in the habit of undertaking the 
pilgrimage to Mecca, and their caravans made the journey across Africa, 
passing through the Sudan on their way from Nigeria to the Arabian coast. 
The pilgrims were accustomed to halt in the Gash delta, sometimes to grow 
food crops, sometimes to aid in cotton-picking or in other work. They 
found the land so fertile and conditions of life so advantageous that they 
are settling in the Sudan in large numbers. Towns of 7000 or 8000 inhab- 
itants have sprung up adjacent to the cotton lands of Kassala and along 
the Blue Nile. There is consequently no scarcity of labour. The 1923 
crop in the Kassala province has been very satisfactory, yielding about 
600 metric tons of lint. 

Turning once more to the cotton-growing districts along the Blue 
Nile, the whole crop, estimated for 1923 at about 1800 tons of lint, 
is at present produced by irrigation from the pumping stations at Wad-el- 
Nau, Tayiba and others. The enterprise is under the auspices of the Sudan 
Plantation Syndicate, and is established on the following basis : 

All the crops are pooled ; the Sudan Government has provided the 
land and has equipped the pumping stations, receiving in return 35 %of 
of the gross proceeds of the crops produced. The growers receive 40 %, 
and the Sudan Plantation Syndicate retains the remaining 25 %. From 
this latter percentage all payments have to be made for the minor irri- 
gation canals, first ploughings, ginning and storage and general expert 
supervision. 

The primary aim of the Sudan Plantation Syndicate is not direct 
profit, but the encouragement of cotton production, since the Syndicate 
consists largely of cotton manufacturers. 

About 20 000 acres (8000 hectares) of the Gcrira plain are now under 
irrigation from this system of pumping stations ; of this about 10 000 
acres (4000 hectares) bore cotton in 1923. The growers each hold, as 
tenants of the Syndicate, allotments ranging from 50 to 100 acres (20 to 
4 ° hectares). All areas are applied for and occupied as soon as available. 

[«•«] 
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A considerable proportion of the holders are Kansas, as in the Kassala 
district. 

In the Sudan, planting begins as a rule in July, the chief exception 
being the Gash and Baraka deltas, where it is of necessity delayed until 
the subsidence of the June to August floods. In these two areas planting 
is carried on during September. 

Picking starts in December, continuing until February in some of 
the rain-cultivation areas and in Berber and Dongola. On the Gezira 
plain, picking begins in February, as is the case too in the Gash Delta. 
At Tokar it is delayed until March, and in some seasons picking is not 
complete until June. The Commercial Intelligence Branch Report of 
May, 1923, contains the following statement relative to the Tokar (Red 
Sea) district : “ Although large tracts in the Delta have ceased to yield; 
there are some considerable patches of late-sown cotton which should yield 
up to about 20 June 

From the above details it follows that cotton is mainly a winter 
crop in the Sudan, and differs from Egypt in that respect. It is also 
evident that cotton-growing in one or another part of this immense coun- 
try is almost always in hand throughouth the whole year. 

The descriptions of cotton usually planted in the Sudan are the Sa* 
kellaridis, — so favourably known in Cower Egypt — , and the Achniouni, 
which is largely cultivated in Upper Egypt. Of the Sudanese crop grown 
in 1922, about 46 % was from Sakellaridis seed, and about 44 % of 
Achmouni origin. 

Some localities have been found to suit American Upland varieties, 
and about 10 % of the 1922 crop was of this species. Where the American 
Upland plant has become acclimatized, the yield is greater than that of 
Sakellaridis, sometimes twice as large. 

The pink boll-worm { Platyedra [ Pectinophora , Gdechia ] gossypidhi) 
is, so far, unknown in the cotton plantations of the Sudan, and strict 
precautions are enforced against its introduction from Egypt, where it 
has been so very detrimental. The pest which has recently done serious 
injury in the Sudan is that known as Thrips, which destroys the vitality 
of the leaves and stalks, and was especially noticeable in the district 
of Hosh on the Blue Kile in the cotton crop of 1923. It was estimated 
that the yield has been reduced locally by 25 % from this cause. Aphides 
are occasionally present in great numbers, and " assal f> was a cause of 
considerable anxiety at Tokar (Red Sea Province) during April, when 
cotton was coming to maturity continuously. The damage was, however, 
not serious as there was a return of favourable weather and co use (pent 
acceleration of ripening. 

No statement as to cotton-growing in the Sudan would be complete 
•without, reference to the plans for future development. These plans 
conform in their origin entirely to the possibilities of water-supply. It 
is fortunate that engineering enterprise is available for coping with the 
many difficulties inherent in the undertakings. The main scheme is that 
of fertilizing a part of the Gezira plain by means of irrigation. This ter- 
ritory lies between the Blue and the White Nile, its surface forming an 



CROPS OP TEMPERATE AND TROPICAL COUNTRIES 


953 


immense triangle just to the South of Khartoum, with an area of about 
3 million acres (i 200000 hectares). To all appearance it is a level plain ; 
in reality there is a slight slope from the eastward boundary by the Blue 
Nile, to the western limit on the White Nile, a fact rendering' irrigation 
canals quite practicable by utilizing the Blue Nile stream. The Sudan 
Government, with the assent and guarantee of the British Government, 
has raised a large loan to meet the cost of a Blue Nile barrage at Makwarj 
a point situated above the existing pumping stations on the banks of 
the river mentioned. The barrage is well advanced in construction, and 
is expected to be complete in 1925. Subsidiary works of enormous 
extent include about 850 miles (1300 kilometres) of canals, including one 
main artery of 100 miles (160 kilometres) in length with a width of 20 feet 
(6 metres) and depth of 6 to 7 feet (2 metres). Mr. Him bury compares 
the whole scheme to the work of the Panama Canal. . It will irrigate 
100,000 acres 140,000 hectares) of land, and should be equal to greater 
activities, but the Egyptian Government is at present nervous about 
water-supply for the cotton crops of Egypt, and has requested the Sudan 
authorities to limit their drafts on the Blue Nile Stream to watering these 
100,000 acres (40,000 hectares). Mr. Himbury mentions this as a " dif- 
ficulty which is not without the possibility of solution by finding ad- 
ditional water elsewhere and at no very great capital expenditure for 
works The completion of the Makwar barrage will result in superseding 
the pumping stations at Tayiba, Hosh and Wad-el-Nou, as, with the canal 
from the barrage, the whole irrigation system along the Blue Nile will 
be served without the present expenditure of power involved in pumping, 
during the low-Nile season, to an elevation of 50 to 70 feet (15 to 20 
metres). Mr. Himbury remarks that these pumping stations have fulfilled 
an exceedingly useful purpose, as they have been the means of testing 
the capabilities of the land for production of good cotton under irri- 
gation, between July and February, a period when the water is not 
required for Egypt. They have further assisted in training native 
growers in methods of cultivation, and Europeans in their duties of 
supervision. 

The future development of the Gash Delta is dependent on the railway, 
which may be ready for transporting the cotton crop early in 1925. With- 
in a short space of time this region might eventually produce 20,000 
tons of lint, as some method of conserving flood water might be put into 
practice. The Kassala railway, too, will render accessible some new 
cotton areas, where water is equally plentiful ; the mountain ranges of 
Abyssinia give rise to other rivers debouching into the plains. 

Mr. Himbury has generously allowed the compiler of this article to 
quote freely from his Report to the Empire Cotton Growing Corporation 
on the capabilities of the Sudan, and has further placed at his disposal 
some interesting photographs. 

Mr. Himbury’s settled conviction is, that the Sudan has within its 
boundaries, the climate, the soil and the waiter to produce at no very dist- 
ant date, a crop of cotton equal in quantity and quality to that grown 
in Egypt, which now produces about 220 000 tons annually . 
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The Belgian Congo. 

VI-IX. — The districts where cotton is .grown have been selected in 
conformity with climate and soil conditions, taking into account the density 
of population ; cultivation is entirely a native industry and is located in 
the immediate vicinity of the villages. It thrives chiefly in the following 
districts : 

a) Southward of the equator, in Sankuru and Kasai, Tomani, 
and Manietna. 

b) North of the equator, on the Uele river (upper and lower). The 
rainy season is completely different in a) and b) ; planting in the South 
takes place in December and January, in the North during June and July. 
Picking begins in the South in June and is completed by October; in 
the North it lasts from December till April. Consequently cotton is 
growing throughout the whole year in the Belgian Congo. Agricultural 
inspectors act as seed distributors, select suitable ground for cropping, 
arrange dates of sowing, and advise the natives throughout the progress 
and picking of the crop. All seed for sowing is distributed or approved 
by the State authorities ; the destruction of all cotton plants after picking 
is over is strictly enjoined. The Government fixes minimum prices to 
be paid to natives. No purchases of cotton, except by machine ginneries, 
are permitted elsewhere than at the markets in localities and on dates 
fixed by the District Commissioner. 

La Compagnie- Cotonntire Congolese was originated by the Belgian 
Colonial Ministry, and constituted in March 1920 with a capital subscribed 
by financiers and textile manufacturers in Belgium. The Colonial Govern- 
ment transferred to the company the two steam ginneries then under 
construction at Dusambo and Kibombo, and authorised the continuation 
of the cotton culture commenced by the State on an experimental basis 
in 19 t6. 

The Company defined its aims as follows : a) Cotton buying, 6) Cotton 
ginning, baling, forwarding and selling, c) Experimental work on new 
varieties of cotton, d) Production of pure cottonseed from the best selected 
varieties, e) Offering prizes to growers of the finest samples, f) The study 
of subsidiary industries, such as the manufacture of canvas for baling, 
and of cottonseed oil, g) Planting and cultivation of cotton and of other 
products included in the necessary rotation, of crops or in food supply, 
also transport and shipment. 

Five ginneries were in operation in 1922 and two additional establish- 
ments were to be installed. An oil press has been constructed at Lusambo. 

In the district of Eomani, designated for installation of a ginnery, 
the cotton production in 1922 was only slightly larger than in 1921, as 
natives found palm oil more profitable. As there was > no machine ginnery 
in the district the transport of the seed cotton (one-third lint, two-thirds 
seed) for long distances was very difficult and costly. 

The data or production since 1917 are furnished by the Colonial Min- 
istry at Brussels, the figures are in metric tons ; it is probable that those 
of 1920 and earlier represent unginned cotton, but those of 1921 and 1922 
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certainly give the quantity of hut remaining after ginning • 270— i=,o~ 
750-900-980-1055 metric tons for the years 1917-18-79-20-21-22 rest- 
ively. The management of an experiment farm in Maniema for the selec- 
tion of cotton varieties on the most approved American plans has 'been 
once more taken up by the State. 

The cotton enemies include the pink bollworm. the bollworro or ear- 
worm, the cotton Stainer and the cotton louse. No information is available 
as to the relative amount of damage done by these pests. 

Exports, practically all to Belgium, were 986 metric tons of lint 

in : 9 22 - J. H. H. 

602. Kapok : Production and Commercial Value. 

I. — Crist, D. H. Kapok- Malayan Agricultural Journal , Vol. X, Kb. 2, 
pp- 5 I ~55 ^22, and Idem. Vol. XI, No. 1, pp. 1-27. Kuala Lumpur, 1923. 

II. — Eaton, B. J. and Dennett, J. H. The Comparative Buoyancy 
of Malaya and Java Kapok. Idem, Vol. X, Nos. 10, 11, 12, pp. 295-300, Kuala 
Lumpur, 1922. 

III. — GEORGHI, C- D. V. Kapok Oil. Idem, Vol. X, Nos. n, 12, pp. 284- 
286. Kuala Lumpur, 1922. 

IV. — Mathieu, E- (Superintendent, Government Plantation, Kuala 
Kangsar), Kapok ( Etiodendron anfranctuosum). The Tropical Agriculturist, 
Vol. LIX, No, 6, pp. 335-343- Peradeniya, Ceylon, 1922. 

V. — - Waldock, A. P. Notes on Kapok. Idem, pp. 343-345. Peraden- 
iya, 1922. 

VT. — MolagodE, W. {Agricultural Instruction, Central Division) . Ka- 
pok or Silk Cotton Tree. Idem, Vol. LX, No. 2, pp. 1 22-1 23. Peradeniya, 
1923. 

VII- — Indian Kapok Seed (Bombax malabaricum) as a Source of Oil. 
Bulletin of the Imperial Institute, Vol. XVIII, No. 3, pp. 335-337. London, 
1920. 

VIII. — Indian Kapok Seed and Kapok Fibres. Idem Vol. XX, No. 1, 
pp. 28-29 and pp. 31-32. London, 1922. 

IX. — SalEEBY, M. M. The Kapok Industry, Revised Edition of Bul- 
letin No. 26, Bureau of Agriculture. Philippine Islands, pp. 41, plates VIII, 
Manila, 1923. 

X. — Kapok Industry of the Dutch East Indies. Netherlands Indies 
Review, Vol. 3, No. 7, p. 209. Buitenzorg, 1922 (1). 

The Kapok tree ( Eriodendron anfraduosttm) is widely distributed 
throughout the tropics. The demand for kapok has increased consider- 
ably in recent years, and the undoubted value of the floss as filling 


(1) Other bibliograpical references to Kapok: Netherlands Indies Review, Vol. 3, No, 7, 
1922 (Exports of Netherlands Oil from Java}; Report of Commerce, Industry and Agricul- 
ture in the Netherlands East Indies, 1920; Literary Digest, May 6 199 (Harvesting of 
Kapok in Java) ; Netherlandsch-Indisch Landbouw-Syndicaat. Soerabaia (Kapok Cultuur 
« Bereiding); The Record of the Board of Commercial Department, No. 8 , pp. 17-21 Bang- 
k°k, 1923. (Kapok and possibilities in Siam). 
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for upholstery and life jackets, combined with the oil value is well 
known. Reliable information is now available from various sources 
which should assist the planter to obtain the full benefit from this 
crop, improve methods of cultivation, to clean and market the floss with 
comparatively little expense, and without waste and to ascertain further 
commercial advantages recently reported. Up till now statistics show 
that the largest supply comes from Java (i), the industry in the Dutch 
East Indies being well developed (X) ; Samarang fixes the recognised stand- 
ards, as the chief exporting centre. The possibilities of extending the 
industry elsewhere appear extremely practicable. 

Cultivation : Soil. - According to the reports from the Federated 
Malay States (I, IV) deep soil with sandy loam give the best results. Grist 
reports that in Java friable loam and weathered volcanic soil, well drained, 
is the most satisfactory and this is confirmed by Saleeby (IX) who ranks 
alluvial soils after volcanic and reports satisfactory results in the Philip- 
pines (2), both on sandy and clay loams. 

Climate . — Tow elevations are preferable (IV and IX) and an alti- 
tude below 500 meters is advised (IX), sheltered when possible from 
strong gales, as the wood is brittle and the tree liable to suffer accordingly . 

Propagation and planting. — The idea of growing kapok merely as a 
secondary crop has changed as this can only be done successfully with 
crops which do not demand thick shade or wind protection. In the 
Philippines (I, IX), good results have been obtained with sisal, maguey 
he line quin, Mauritius hemp. ; in Malaya (I) with roselle, sunn hemp, limes 
and tobacco ; in Java ( 1 ) with maguey. Interplanting with coconuts is 
not recommended but kapok may serve as a useful light shade for cacao 
and pepper (IV). 

There has been a certain amount of controversy as regards the compa- 
rative advantages of reproduction by cuttings or seed. The general 
opinion seems to be that the former method is easer and yields sooner 
(6-12 months earlier) and is is commonly employed in Ceylon. In the Phi- 
lippines, and the Federated Malay States, the seed system, is, however, ad- 
visable as the plants are more resistant to wind and white ants. (I, IV 
IX). Grist (I) recommends the “ seed to stake method (3 seeds per 
hole, thinned to one) ; Matthieu (IV) considers that 9 inches apart i. ?• 
6 lb* per 100 acres is sufficient; Saleeby (IX) advises shading until 12-15 
inches high, some 20-25 days after germination, and transplanting after 
10-12 months, early in the rainy season, leaving 20 ft., between: i.e. 112 
trees per acre. Otherwise the branches are apt to die back owing to 
mutilation due to overlapping. 

After treatment : Tittle after cultivation is necessary, but if other crops 
are not grown in conjunction with kapok, 4 ft. clean should be left roun 
the plant during the early stages (I). In Malaya the young trees are 
treated like rubber i. e. topped, leaves stripped and roots trimmed. Co- 

(1) The Bureau of Statistics (Int. Inst, of Agric.) reports the exports in 192 1 38 
17585 339 kg. for Java, and 7 75° cwts for India (fiscal year 1921-22). 

(2) For Kapok industry in the Philippines, see R. 1913, No. 1149. (Ed.) 
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pious matering before lifting is important owing to scarcity of laterals 
It is generally agreed that 18 ft. X 18 ft, in suitable spacing, i. e, 132 trees 
per acre (I, IV). 

Diseases and pests : White ants are the chief cause of damage ; ref- 
erence has already been made to the greater resistance of plants propa- 
gated from seed in preference to cuttings ; keeping the plantations free 
from timber is also advised. Other pests include : 

Dysdercus cingulatus, Helopeltis sp., Baiocera hector and A hides le- 
arn enit (I, IX). Diseases are not common, Corticum salmonicola and 
Ratmtlaria Enodendri have been reported in Malaya (I). Loranthus spp. 
are the principal plant parasites 

Harvest and yield. — The importance of gathering at the proper 
stage of ripeness is urged ; unripe pods will not dehisce if attempt is made 
first to dry in the sun as the floss adheres too much to the sides. This has 
been proved in Ceylon (IV). Experiments made in Malaya (IV) with ma- 
ture and immature pods demonstrate the saving in cost of cleaning and 
extracting the capsules of the mature pods. When mature the shells 
become brown with deep wrinkles and begin to open below the peduncle. 
Extraction should be made at once or semi-pithy material becomes embed- 
ded in the final product (IV, V, IX) ; the proportion in weight, floss 
to seed is 3 : 5 (IV). It will probably be necessary to make 3 pickings. 

The yield is forthcoming from the sixth or seventh year onwards 
with a gradual increase until about the 20th year (VI). The average crop 
per tree has been stated as 400 pods which equals 4 lb, clean floss per 
year — and 1 acre of 109 trees will give about 440 lb. clean kapok 
(Ceylon reports VI) ; for 132 trees per acre, 528 lb. (Malaya reports I, IV) ; 
confirmed by Philippine reports (IX) . Taken generally it may be stated 
that the yield of seed is double that of floss. The average composition of 
dry ripe pods is husks and placentas 44 %, seeds 35 % floss 21 % (I). 

Cleaning and uses \ The invention of cleaning machines is one of the 
most vital factors affecting the development of the kapok industry. De- 
scriptions are given of the various hand methods employed in the different 
countries (I, IV, V, IX). The fact that these methods are only effective 
under close supervision indicates the importance of perfecting the machines, 
amongst the numerous machines which have made their appearance on 
the market, one has been reported to give an output of 800 to 1000 kilos 
of clean kapok per day (Henri Jumelle) (IV). Various Dutch machines, 
simple in construction (0.5 to 1 H.P.),are capable of turning out 120 
to 200 kilos of floss per day aud^amongst these, several authors have 
selected the Bley type as one of the best invented. It is claimed to dean 
about 217 kilos of floss per hour. A detailed description of this ma- 
chine is given by the N ederlandsck-Indisch Land bourn) -S yndicat, Soera - 
baia, « Kapok Culture are Bereiding». 

This machine {See I, IX) consist of a horizontal, cylindrical wooden 
drum with base made of % inch mesh wire-netting, through which a 
square-section steel axle is fitted in self -lubricating bearing with a number 
of vanes or beaters set spirally on each face of the axle. These are fixed 
at an angle like the blades of a propeller and by imparting a screwing 
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motion, draw the kapok through the machine. The last pair of beaters, 
near the outlet, are set in opposite direction, to avoid choking. Opposite 
the outlet are two large fan-like blades set in the same plane as the axle 
which cause an air-blast and remove the cleaned kapok. Iron pins are 
driven into the sides of the drum. 

The BlEY type has been in use on some Batavia estates for many 
years and appears the most reliable. 

Other machines also described as useful are : the Becker {cleans about 
120 kilos of floss per hour (3 H.P.) and the kapok requires no preliminary 
drying before treatment in the ginner ; the LiEnan small scale machine 
of simple construction, inexpensive to operate and useful for small planta- 
tions (cleans about 120-130 kilos per day of 10 hours (i y 2 H.P.). British 
manufacturers report that these machine are especially constructed to 
liberate the floss from the seed ; the Gajamprit machine (vertical drum and 
axle filled with round, wrought-iron beaters; an air blast blows the clean- 
ed kapok through a wide pipe at the top, and the heavy seeds fall through 
an opening in the bottom ; HK. Jonker en Zoon's machine (Amsterdam), 
a more complicated construction, 4 H.P. , capacity about 600 kg. per day; 
suitable for large quantities and produces a very fine silky kapok. 

Marketing : The size of the bale varies according to the export 
market ; from Java to Europe the size is fixed at capacity 12 cub. ft. con- 
taining 90 lb. (IV). The kapok is baled in jute sacking for export to 
Australia and in matting for Europe. This is preferable to sacking, taking 
into account the nature of the floss. Hydraulic baling is considered es- 
sential for export and the use of handscrew presses for inland transport ; 
the Bl£y screw press has been found satisfactory (four sided chamber 
fitted with two screws one above and below) and also the side screw pres- 
ses (I). 

The Department of agriculture in Kuala Eumpur (F. M. S.) has made 
special investigations recently on cultivation machinery marketing, supply 
and demand, prices etc. (I). 

Fibre value (1) : With reference to the recognised value as filling for 
upholstery, an interesting comparison has been made between the weight 
and costs of various forms of stuffing for an average mattress (I). 

Kapok 9 kg. at 3.50 fcs. per kg. 31.50 fcs. 

Seaweed 16 » » 0.75 * » » 12,00 

Wool (white carded) 10 » #3.15 » » » 3*-5o » 

Horse-hair 5,5 » » 5-*5 » » 31 43-°7 » 

Recent investigations have been made as to the comparative buoyancy 
of Malaya and Java kapok for life jackets (I. II) and results indicate that 
the Malayan samples are only slightly inferior to the latter and are well 
above the Board of Trade standard viz. — “a life jacket whose buoyancy 
is derived from kapok must be capable of supporting at least 20 lb. of 


(1) Waldock (V) draws attention to a similar product, the value of which is not known, 
viz. the product of Calstropis gigantea and C. procera. This shrubs grows wild in Ceylon 
and gives a silky and long staple fibre which probably has a distinct commercial value. 
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iron after floating in water for 24 hrs. with a 15 lb. iron weight attached ”. 
As regards suitability for spinning purposes, various tests have been made 
in Germany etc. and reports have been received from the Director of Eco- 
nomic Services in Indo-China concerning the native industry. It appears 
that the fabric is unsuited for making garments but is of considerable 
value for linings of overcoats. 

The value as a filler for surgical dressing has hitherto not been fully 
appreciated (1), for this purpose it possesses the requisite advantages of 
lightness, elasticity, dryness and adaptability to dry sterilisation. 

Oil value : (III). — Experiments made in Malaya show that Kapok 
seed constitutes a valuable bye-product containing rather more than 
20 % of oil, easily extracted and decorticated in which case the oil content 
of the kernel amounts to about 40 % ; the cake is rich in albuminoids, 4 % 
nitrogen corresponding to 25 % albuminoids. 

The Indian Kapok (Bombax malabancum ) (VII, VIII) (2). — This species 
is found throughout India and Ceylon. Unlike the Eriodendron the floss 
surrounds the seeds in the capsule and in preparation for market th^ seeds 
are separated. Investigations have been made at the Imperial Institute 
(London) to ascertain the commercial value of the fibre and oil. Analyses 
indicate that compared with the ordinary kapok, the yield of oil is higher 
and the quality superior ; the constants of the two types are similar but 
the iodine value of the oil of B. malabaricnm is considerably lower. The 
residual meal was of more value as a feeding stuff and has a higher nutri- 
tive value than undecorticated cotton seed cake 
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It is considered likely that Indian Kapok seed will fetch a price equal 
to if not higher than that realised by commercial kapok seed viz £15 
per ton in November 1920 on the British market. 

Investigation as to the suitability of machine-cleaned Indian kapo 
for use in life jackets have been in progress (1916-1922), and officia tes s 
of floss have given satisfactory results. 


(1) See R. 1919 No. 520. {Ed.) 

{2) Another Bombax sp. namely B. buonopozense vac. 
been found in the Sudan. See R. 1920, No. 422. [Ed.) 


Vuilletii, of probable value has 
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603. Coimbatore Sugarcane Seedlings. 

I. Review of Sugar Cane Agricultural Operations in India, 1921-1922. 
The International Sugar Journal, Vol. XXV, No. 293, pp. 242-246, London 

1923. 

II. The Exotic Value of Coimbatore Seedlings. Ibidem, No. 294, pp. 284-285. 

III. Ctarke G. ( Hussain, Mohd, Naib, and BannerjEB, S. C. Coimba- 
tore Sugarcane Seedlings in the United Provinces. Agricultural Journal oj 
India,Vo\. XVII, No. 5, pp. 445-462, Calcutta, 1922. 

IV. Mill Trials of Selected Coimbatore Sugarcane Seedlings. Ibidem, 
Vol. XVIII, No. 3, pp. 249-256, Calcutta, 1923. 

The problem of the improvement of the Indian sugar industry i s 
mainly one of increasing the tonnage of cane per acre, as the yield in Hawaii 
is about 41 tons, Java 40, Cuba 20 and in Northern India only 11 tons 
per acre. Cane varieties suitable for this district must be very hardy 
as the cultivator of North India gives his cane indifferent treatment and 
rarely* has capital to expend on fertilisers. 

In 19x2 the Cane-breeding Station at Coimbatore was sanctioned 
and the problem of evolving a better type of cane was undertaken bv 
Dr. C. A. Barber, C. I. E. late Imperial Sugar Cane Expert, whose 
work is now being continued by his successor, Rao Sahib T. S. Vex 
Katraman. The methods in breeding and raising the seedlings ate given 
in detail with excellent illustrations in Memoirs of the Department oj 
India (1). It was necessary to supplant the present type of cane by 
an equally hardy type, but with better juice, shorter growing period and 
yielding a greater tonnage of cane. An interesting point in the breeding 
was the introduction of the wild grass Saccharuin, which was crossed 
with a tropical cane acclimatised for a century or more in Southern India. 
After several years’ work seedlings were produced having the required 
characteristics, and these have been practically tested under North Indian 
conditions at the Shahjahan Sugar Station. These new seedlings are 
resistant, early maturing and give a large yield of canes with rich juice. 

Seedling No. 205 gave 60-80 % higher yield of gur per acre than 
the best local canes in the Punjab but Nos. 210, 213 and 214 are consider- 
ed to be the most promising. At Pusa No. 213 gave 60 tons per acre 
of good quality cane and 214 has been selected for extended trial in 
the United Provinces. 

The first mill trial was carried out in December 1922 when over 9 
tons of No. 214 were crushed ; the results obtained were as under : 

This cane (214) ripens much earlier than Hemja and apart from the 
increased tonnage which it gives, actually yielded 1.5 % more sugar. 
Rao Sahib ven Katraman states that more recent seedlings now under- 
going trials are superior in all respects to those already sent out. 

(1) Memoirs of the Department of Agriculture of India, Pusa Studies in Indian Sugar’ 
canes, by C. A. Barber, C. I. V,. Sc. D. Vol. VII, No. 1, 1915 ; Vol. VIII, No. 3, 

Vol. IX, No. 4, 1918 ; Vol. X, No, 2 and No. 3, 1919. 
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These new Coimbatore seedling canes should be worth the attention 
of countries outside the tropics, such as Natal, Southern Queensland and 
of New South Wales, or even Egypt and Argentina. W. S. G, 


604. Nicotine Content of South African Tobacco (14 and the Value of 

Nicotian a rustica. 

I. — JuriTz, C. F., The Nicotine Content of South African Tobacco. 
Journal of the Department of Agriculture, Union of South Africa, Vol. IV, No.o, 
pp. 352-562, biliogtaphy. Pretoria, 1922. 

II. — Production of Tobacco suitable for Manufacture of Nicotine, Idem. 
Annual Report of the Department of Agriculture. Idem, Vol. V, No. (>, p. 503. 
Pretoria, 1922. 

III. — OOSTHUIZEN du P. (Manager Experiment Station. Rustenburgb 
Tobacco Cultivation for Nicotine : Nicotiana rustica Species. Idem, Vol. VI, 
No. 2, pp. 166-175. Pretoria, 1923. 

Investigations have been made recently with the heavier and lighter 
South African tobaccos to ascertain the available percentage of nicotine 
content. Samples have been collected of various species and from differ- 
ent localities and analytical tests made at the Potchefstroom School of 
Agriculture in conjunction with cultural experiments at the Rustenburg 
and Elsenburg Experiment Stations. 

The most promising results were obtained with a wild variety Nico- 
tiana rustica. The nicotine content was 8.87 % (leaves) and 6.24 % 
(whole plant) compared with 3 to 5 % of other heavy tobaccos. According 
to the analyses made by Dr. Juritz, there is a distinct variation in nico- 
tine content at different stages of growth. There appears to be an increase 
up to a certain stage and a subsequent diminution as the plant matures. 
Results compare very favourably with other wild species such as Nicotiana 
glauca (0.18 % nicotine from fresh leaves) and with the ordinary tobacco, 
N. Tabacum (4 %). ODsthuizen reports that N. rustica has proved less 
susceptible to insect pests and diseases and is hardier and earlier than 
the ordinary species. The actual cultural operations arc almost identical. 
A heavy application of farmyard manure and other nitrogenous fertilisers 
increases both yield and nicotine content. Close planting (12 inches apart 
in the row) is more effective than 18 inches ; a difference of approximately 


t 1 ) See R. 1922, No. 1313. (fuf.) 
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400 lb. per acre has been obtained at Rnstenburg although the nicotine 
content is identical. Topping the plants appears, however, to have an 
advantageous effect in this respect and also facilitates the harvesting 0 f 
the plants when most of the leaves are matured. At present the utilisa- 
tion of the whole plant appears to be the most economical proceding as 
the stalk gives about 2 % nicotine. From two to three cuttings can be 
made in one season if the crop is not allowed to become over ripe. 

Green sweating in a cool shed followed by air curing has given the best 
results from the economic standpoint, although a flue-cured leaf contains 
the highest percentage of nicotine. The percentage is lower when the 
whole plant is air-cured than when individual leaves are air-cured. Dry- 
ing tobacco in the sun considerably reduces the nicotine content. 

Oosthuizen reports the results obtained with different manurial treat- 
ments and the effect of cutting back and leaving untopped, and the tables 
show the moisture , jpicotine and ash content of the component parts of 
the plant. 

Results of the Experiments at Elsenburg and Rusternburg should 
encourage the growing of this species of tobacco and it is considered pro- 
bable that the manufacture, of nicotine in South Africa will develop into a 
profitable undertaking (1). M - E. Y 

Crops. 

605. The Quality of Selected and Hybrid Swedish Wheats. 

Akerman A. Forsok och iakttagelser rorande svenska vetesorters Kvab- 
tet. Tidshrift fdr Landtman, No. 13, p. 201-203. Stockholm, 1922. 

The object of the selection work begun in 1880 by the Seed Society 
at Svalof and its branches was to unite in one type of autumn wheat, in 
the best possible proportions, the characters of productiveness, strong straw 
and cold resistance. 

The question of the quality of the product was for a long time regarded 
as being of secondary importance. It is only quite recently, as a result 
of the special condition of the market induced by the war, and the great 
increase of grain production in Sweden, that the attention of expert breeders 
of selected seed has been seriously directed to the improvement of the 
grain. 

Before, however, actual true selection in this direction can he under- 
taken, it is necessary to determine the real differences between the select- 
ed types and the native types and study the nature of these differences 
in order to obtain some data that will guide the selectionist in his choice 
of the best methods of surely and rapidly attaining his objects. 


(1) Experiments have been made at the Federal Experiment Station, Ephrata, Phila- 
delphia (U. S. A.) with N. ruslica which confirm the nicotine value of this tobacco ; and claim 
also that the product is very suitable for destruction of insect pests. The dried leaves 
and stalks are ground to a fine powder and 1 lb. of the powder is sufficient to make 20 gal 
Ions of 5 % solution. { Florists Exchange . Pa.). {£< 2 .) 
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The first difference noticed on comparing Canadian Red Fife wheat 
with Swedish Pansar is that of the water content, which amounts, re- 
spectively to 11-13 % I 5 _I 9 %• _ Before the grain is ground at the mill, 

it is first soaked, and then dried till it contains 16 % of water. It can 
be readily understood that the American wheat with an average water 
content of 12 % can quickly increase it by 4 %, thus giving a yield 5 % 
higher than that of the Swedish wheat with an average water content 

°* 1 The great virtue of imported hard wheats is their capacity to absorb 
and retain a larger amount of water which renders the bread more porous, 
bulky, and digestible while at the same time improving its appearance. 

This property, however, is more advantageous to the baker than to 
the consumer, who when he buys bread made from American wheat, obtains 
for equal weight many less calories than from bread made from Swedish 
wheat. The present mixture which is composed of Swedish flour to which 
has been added 30 % of flour made from hard wheat seems to satisfy the 
requirements of bread-making. This mixture absorbs a little less water 
than pure American flour, gives 450-490 cc. of bread per 100 gm. of flour, 
and bakes easily and well. 

According to the author, the wheat produced in Sweden should con- 
tain about 15 % of water. (Pansar 17 %). 

We will now examine in detail the qualitative characters of both the 
old local types and of the selected types and the hybrids. The follow- 
ing table gives a summary of Rhodins observations (1910-1913). 

Thus, the native Swedish wheat ranks first, both as regards volume 
of bread and gluten content. It is closely followed in volume by Bore, 
Grenardier II and Sol which varieties have, however, a slightly lower glu- 
ten content. 

In 1920 and 1921, the author carried out a series of bread-making 



Weight 
per hectolitre 

Gluten content 

Flour yield 

Volume of bread 
incc. per tool'll!, 
of flour 


1910 

1913 

jaio 

1913 

1910 

1913 

1910 : 

1913 


kg. 

kg- 

% 

% 

% 

% 

! 

1 


Renodlad Squarehead. . . 

77.6 

7S.4 

12.0 

10.6 

77.6 

77.2 

459 j 

45 2 

Extra Squarehead .... 

76.6 

76.9 

14-5 

1 1.2 

77-5 

75-4 

4&5 t j 

(3 2 3) 

Grenadier II ...... . 

78.1 

77.6 

13.0 

9-4 

76.8 

76.8 

(54 r ) 

457 

Bore 

, 78.6 

77-6 

I4.I 

10.9 

78.8 

75-8 

498 

48 1 

Pudel 

! 77-° 

77.0 

14.O 

! 10.9 

75-° ! 

76.3 

445 

443 

Sol 

! 79 

81.5 

I3.I 

1 11.0 

77.9 

i 7 8 - 2 

! 468 

4^3 

Landvete (native) . . . • 

78.5 

80.4 

14.9 

i.^L 

78.0 

; 77.8 

i 5°fi 

458 


tests with the chief varieties of wheat on the market in the United States, 
and from the Svalof Station, and the Sub-Stations of Ostergotland, upp an , 
Varmland and Angermanband. The results of these experunents sliowea 
that Bore and Thule II were very near native Swedish wheat uotn 

[ 60 S] 
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standpoint of volume. Taking the volume of the latter as 100, we have 
98.7 and 97.7 for Bore and Thule respectively. The dough of -Bore and 
Thule is a little less elastic and the bread somewhat less porous than in 
case of the local native Swedish wheat. 

Thule II comes from a cross between Pudel and Sammet (native Swed- 
ish), and has inherited the good bread-making qualities of the latter. 
From the same cross has been obtained the Svea type which is especially 
suited to the northern districts of Svealand owing to its resistance to 
cold, and weight per hectolitre. Its bread-making qualities were not satis- 
factory', so that if the results of the tests are confirmed, it will be neces- 
sary to replace this variety with another. This work is, indeed, already 
in progress at the Sub-Station of Ultuna. 

The Birgitta wheat also makes bad bread ; its vegetative characters 
are probably derived from Smaavede. 

The most widejg-grown varieties of south Sweden, Pansar II and Sol 
II, are inferior to Bore and Thule. Reckoning the volume of native bread 
at 100, we have 94.3 and 96.8 for Pansar and Sol respectively. Excellent 
results have, on the other hand, been obtained from the Halland March 
wheat and Extra-Kolben March-wheat. At the present time, the differ- 
ent wheats rank as follows : 

1) Squarehead and Smaahvede. 

2) Sol and Pansar. 

3) Thule and Bore. 

4) Native Swedish. 

5) Group of March-wheats, Kolben type, etc. 

The best quality of hard American wheat gives a volume of bread 10 % 
larger than that of the native Swedish varieties. In the case of Thule and 
Bore, however, it is necessary, in order to obtain flour of this strength, 
to add only 15-20 %, instead of 30 % of American grain ; on the other hand, 
30 % must be added to Sol and 30-40 % to Pansar. 

It is very advisable that the work of crossing and selection already 
begun at Svalof should be continued with a view to improving the types 
obtained, especially as regards the requirements of South Sweden. 

G. A. 

606. Red Fife Wheat. 

Report issued by the Incorporated National Associations of British and Irish 
Millers . London Corn Circular, Year 80, No. 75, pp. 5-6. bondon, IQ- 3 - 

The varieties of wheat grown in England, with the exception of the 
new one, Yeoman, are not suitable for the commercial production of bread 
without the addition of imported wheat. If home-grown varieties can be 
produced that are satisfactory to the farmer, miller and baker, the pros- 
pects of wheat-growing in England may be revolutionised. 

Red Fife wheat, imported in 1902 from Canada and grown success- 
ively during the past 21 years, yields flour of excellent quality, and has 
been used by Prof. Biffen in the evolution of new varieties. 

The appearance of a wheat is not a correct index of its quality, nor 
is the percentage of dry gluten a correct index of a flour’s strength, as 



CROPS OP TEMPERATE AND TROPICAL COUNTRIES 


965 


determined by baking trials. By the term “ strength ” is implied the ca- 
pacity of a flour to yield large, shapely loaves. 

The principal conclusion drawn by Messrs. A. E. Humphries and 
P Hutchinson from a series of tests made on Red Fife wheat grown at 
eleven different places in England are 

a) That after 21 years of continuous production in England Red 
Fife retains its distinguishing characteristics. 

b) When grown in some environments its strength, judged bv ap- 
pearance, seems to have diminished, but baking tests show that even in 
those cases, it retains its distinctive characteristics. 

c) That whereas flour from ordinary English wheat cannot be 
subjected to long processes of baking, the Red Fife grown for 21 years in 
England, behaves in this respect quite as satisfactorily as No. 1 Northern 
Manitoba. 

d) That its characteristics are not substant^rily affected even if 
the wheat contains soon, after harvest, from 18 to 21 % of water, but re- 
mains free from sprouted grains. 

e) The differences in gluten content are not correlated to the differ- 
ences in the volume of the loaf, 

/) That Red Fife almost invariably yields in panary fermentation 
an insufficient quantity of gas, unless some form of yeast food is used. 

W. S. G. 


607. Experiments on the Green Manuring of Rice (1). 

Somers Taylor, C. (Agricultural Chemist, Government of Bihar and 
Orissa) and Ghossi, M. (Professor of Chemistry and Physics, Sabour Agricultu- 
ral College). Agricultural Journal of India, Vol. XVIII, Pt. II, pp. 104-114, 
tables 6. Calcutta and London 1923. 

A series of experiments were made at the Sabour Agricultural College 
to ascertain the value of phosphatic fertilisers combined with green man- 
ure for paddy. The following scheme was adopted based on the success- 
ful results obtained by the use of superphosphate on the leguminous crop 
grow : 1)* Control ; 2) green manure only ; 3) green-manure and apatite 
3-9 maunds per acre (1 md = 82 lb.) ; 4) green manure and superphosph- 
ate, about 2 cwt. 20 lb. per acre; 5) superphosphate at same rate; half 
applied at time of sowing the green crop and half at time of puddling soil 
for transplantation of paddy ; 6) basic supe rphosphate, same rate and 
treatment ; 7) superphosphate alone ; 8) basic superphosphate alone. 

The results demonstrate clearly that there is no economic advantage 
in the use of phosphatic manures alone but that applied in conjunction 
with green manure, marked results were obtained. Working on this 
basis, further experiments are reported 1919-22 showing the increase 
in weight of the valuable green crop “ dhaincha " (Sesbania aculeata) 
as a result of this combined treatment. For example, green manure only — - 
weight in lb. per acre, 1040 ; -b 1 cw r t. bone meal, 4 575 bb. 3 cw b* > 


[««] 


U) See R. April 1921, No. 383. {Ed.) 
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super 6862 lb. Experiments made in other districts confirmed these 
results. The paddy is transplanted when about 2-6 inches high and should 
give a yield of about 2-3 tons per acre. 

These experiments refer to poor sandy soil containing only 0.036% 
total phosphoric acid and 0.44 % lime. 

In consideration of the recognised function of the leguminous crop, 
to supply nitrogen, further experiments were made to ascertain the actual 
amount of nitrogen which it is possible to supply to sand by the use of 
the green manure Sesbania aculeata . Plants were grown in sterile nitro- 
gen-free sand and determinations were made at different stages of growth. 
Results showed that in 17 days, the quantity of nitrogen fixed per plant 
was 3 times that contained in the seed and in 50 days this was about 150. 
200 times higher. Estimating 1 plant per foot square and 43 560 plants 
per acre, the amount of nitrogen added to the soil by S. aculeata would 
be : for 0-20 days, 196 gm. ; for 40-50 days, 2 702 gm. ; for 50-60 days 
7654 gm. ; for 60-70 days, 13 434 gm. ; for 70-80 days, 21 862 gm. With, 
a 6-inch spacing, from plants 50-60 days old, it is estimated that 177 664 
gm. of dry matter or 588 320 gm. green matter and 30 616 gm. of nitro- 
gen may be obtained per acre. The vigour of the plants and the rapid- 
ity of growth also determine the amount of nitrogen fixed ; the greatest 
amount fixed per unit of dry matter was at the ages between 6 to 8 weeks. 
The percentage of nitrogen in the plants appeared to increase with age; 
at 50-60 days, 0.039 S m * P er plant ; at 60-70 days, 1.80 gm. The 
amount of dry matter remained nearly constant at 11-12 % of the total 
green weight until the plants were about 50 days old ; this was followed by 
a sudden rise and then remained stationary at nearly 25 % until the 
flowering period. M. E- Y. 

608. The Effect of Root Excretion of common Paddy Weeds upon Crop 

Production of Lowland Rice. 

De Peralta P. and EsTioko P. R. The Philippine Agriculturist, Vol. XI, 
No. 7, pp. 205-216, tables 3, bibliography. Eos Banos (Eaguna), 1923- 

Experiments were made by the authors in 1922 at the College of Agri- 
culture, Eos Banos (Eaguna) with a view to substantiate the theory hitherto 
put forward i. e. that the main cause of low yields obtained through in- 
adequate crop rotation may be attributed to the excreta of growing roots, 
when the aqueous extract of soil from fields where certain weeds are abun- 
dant, is applied to another crop. A lowland variety of rice was selected 
for study and cultures of common weeds in paddy fields, zacate {Leersin 
hexandra), water lily ( Monochoria hastata), sedges [Cypems sp.) and rice 
(Oryza saliva) were prepared as follows : — 

The water from the upper set of cultures (weeds) made in quadru- 
plicate form in 5 sets of cans, is directed into a lower set of cans contain- 
ing rice cultures. Each can contains 18 kg, of well pulverised clay loam. 

The results obtained show conclusively that Cypems spp. and water 
lily excrete substances beneficial to rice production and zacate excretions 
have a detrimental effect. 
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If therefore, these two common 
paddy weeds are grown in rotation with 
rice, an increase in production may be * jUll 

expected ; and the contrary applies to 'BL. 

zacate. It appeals also that rice ex- 
cretes a deleterious substance causing 
a reduction of 9% in grain yield replanted 
in the same field. The authors conse T '~ j B& 

quently recommend thorough ploughing 
aud harrowing before planting to ensure FlG I0 3 — Showing 
elimination of the toxic substances obtaining the drain- 

m. i,. y. cu!lUKS - 


10 “- 1 ; ~ Showing method ,,f 

obtaitung the drainage iron, Can 
cultures. 

x = Upper culture (weeds) 

609. The Effect of Potassium and Magne- y l! I<0Wtr culture (rice) 

situn upon the Quantity and Qua]- b ~ 5™" f = «'. ass ; 1,,be 
ity of the Potato Crop. V c - ■ ' I 

MarhoW, D. Untersuchungen iiber die ~ rubbcr stoppcr 
Wirkung des Kalimns and des Magnesium 

auf Menge und Giite der Kartofielertriige. DU Landwirtschaftiichn Vnsuchs- 
^altonen, Vol. C., Part 6, pp. 315-340, bibliography. Berlin, 1923. 

, T | iv f s a summary of the literature (dating from the time 

0 Tie lg) that deals with the effect of magnesium upon plants, and then 
passes on to describe his own experiments made during the hree-mr 
period 1917-1919. m the field belonging to the Chemical UboratorT 
C essen (Germany), on an alluvial clay of great water retaining capacity 
fhe objects of the experiments were to determine how far the quantity 
and quality of the crop were influenced by : 1) various magnesia! salts'- 
2 the separate introduction of the chloride, sulphate and carbonate of 
a COmplete fertiUser; 3 > the a PP Ucati0 " of the salts 
fertilisers f een manunn g su <* « hop clover ( Trifolwm procumbent ) 2); 

fertilisers like those mentioned in 2 and 3 supplemented with stable- 
niaiiure. 

The mineral fertiliser was composed of : sulphate of ammonia {60 kg. 
ogen per hectare); basic slag (no kg. of phosphoric acid per hectare)- 
SaItS ( I0 ° of oxide P°tassium P or magne-’ 
! nn ’ perk f ctare ); The stable manure was applied at the rate of about 
400 quintals per hectare. 

The results obtained show that : 

e rr . ^ ^ ie sa ^ ts °f magnesium present in the soil have no favourable 
u P on Potatoes > the salts containing chloride of magnesium decrease, 
compared with a complete fertiliser, the starch content of the tubers. 

2) In fertilisers that do not include substances forming humus, 

U sa ^s ^ ave ver Y little effect upon the potato crop. In many 
or al + a PP kca ^ on sulphate of potassium alone produces as large, 
salts m ^ S ^ ^ af ^ e cro P s as are obtained with potassic salts 4- magnesian 
v. ' Sulphate of magnesium sometimes increases the yield : the car- 
a e and chloride axe both less effectual. 


10 A %*. ing. 
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3) The effect of a complete mineral fertiliser is greatly increased 
by the addition of organic manure. Green- manuring with hop clover 
considerably intensifies the favourable effect of a potassic-magnesian fer- 
tiliser, when the latter is applied in the form of a sulphate. The abso- 
lute starch yield generally increases with the potato crop, but the starch 
content of the tubers is decreased by the green manure, especially if this 
is applied at the same time as a complete mineral fertiliser (nitrogen, 
potassium, sulphur). The percentage of starch in the potatoes is, on 
the other hand, slightly increased if sulphate of magnesium is also in- 
troduced. This percentage was 21.06 in the unfertilised plots ; 19.52 in 
those receiving only green manure ; 18,80 in plots with green manure 
nitrogen -f- potassium (sulphate); 19.12 in plots with green manure 
nitrogen -f phosphorus -f sulphate of potassium and of magnesium. On 
the other hand, the absolute amounts of starch in quintals per hectare 
were respectively : 6.76 — 7.10 — 33-22 — 35-04. and the yield of tubers 
was respectively: 32.1 — 36.38 — 176.70 — 183.28 quintals per hectare. 

4) The application of stable-manure increases the good effects 
of mineral fertiliser still more than green-manure. A complete mineral 
fertiliser added to stable- manure produces a crop of tubers 20 to 40 % 
higher than can be obtained when green manure is added to the organic 
manure, and 50 % higher if it includes the sulphates of potassium and 
magnesium. The effect of stable-manure upon the starch content of 
the tubers is similar to that of green manure. 

The use of sulphate of magnesium as a fertiliser for potatoes is only 
to be advised when it is added to stable- manure applied at the same time 
as a complete mineral fertiliser. F. D. 

Gio. The Cultivation of the Sweet Potato in Java. 

Cramer, P. P. S. (Director of the General Station and of the Experiments 
Station of the Department of Agriculture at Buitenz.org, Java). Revue de 
Botanique appliquee et d* Agriculture Coloniale, Year 3, Bulletin No. 20, pp. 233 " 
24 1. Paris, 1923 

In the Dutch Indies, the sweet potato (. Ipomoea Batatas Poir), occupies 
the fourth place in the series of food crops, the other three being rice, 
maize and manioc. The sweet potato is chiefly grown in Java as a dry sea- 
son crop ; it occupied 179 000 hectares in 1916, and 267 000 hectares in 1920. 

The following is the composition of the tubers as grown in 
Java; water 70 to 86%; starch 8.22% glucose 1.5 to 4%. Most 
of the crop is used for human consumption, while a certain amount is fed 
to pigs. Formerly, sweet-potatoes were grown on the rubber plantations, 
but this practice had the disadvantage of attracting wild boars. As the 
tubers can produce 3250 to 3860 kg. of starch per hectare in four months, 
the sweet potato forms a cheaper source of starch than manioc, a plant 
that occupies the ground for a much longer time. Sweet-potatoes are 
planted on loose soil in a well-prepared bed. Generally, 36 000 are plante 
per hectare. All that is necessary is to hoe them once, or twice, and keep 
the bed in good condition. 

[•*•] 
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The plants are propagated from the stems, the upper portions cut into 
pieces, one foot in length being used by preference. In America, rooted 
dips obtained by putting the tubers on a layer of sand, under a frame are 
chiefly nsed in order to shorten the vegetative period. Shoots develop 
from the eyes and are pulled out of the soil, the tuber being held in its 
•dace during this process. This method is to be recommended for intro- 
ducing new varieties. 

An average crop of 12 000 kg. per hectare removes from the soil 

kg. nitrogen, 14.5 kg. phosphoric acid and 72. kg. of potash. 
Experiments made in Java have shown that sulphate of ammonia is 
especially effective in increasing the yield ; potash appeared to have 
n0 fertilising power. The introduction of a green manure into the 
rotation seems to be the best method of fertilising. Great care must 
be taken in the application of a fertiliser, for an excessive supply of 
nutritive substances may cause the plant to develop ■ stems and leaves 
a t the expense of the tubers. Thus, at Buitenzorg, the “Oebi Krantil” 
variety produced on the less fertile parts of the rice-fields 25 200kg. of stems 
and leaves and 8400 kg. of tubers, while on the richer plots, it bore 
54600 kg. stems and leaves and only 900 kg. of tubers. In the case 
>f the " Onglay ” variety, the figures were respectively 16 200 kg. (leaves 
and stems) and 14200 kg. (tubers) on the one hand, and 44800 kg. 
and 5 500 kg. on the other. 

The crop is lifted 4 months after planting. M. van Sktti-x has observ- 
ed the following progression in the yields (Tjina variety) — 5 months : 
1200 kg., 4 months; 14700 kg. ; 5 months; 16800 kg. ; 0 months: 
10800 kg. The tubers when taken out of the ground must be dried in 
the sun and carefully handled. The only enemy of the sweet potato is a 
beetle : Cxias tnreipennis (known in other countries as C. formic .trim). The 
>ole means of combating this pest is by a rotation of crops, rice, being 
the l>est for the purpose, and by not leaving the tubers long in the ground. 

The net cost of sweet potatoes is 1.60 dollar per 100 kg. in the Unit- 
ed States, but in Java, the native grown crops can be produced for less 
than half this amount. The sale-prices in the two countries are in the 
same proportion. The different varieties of the sweet potato vary great- 
ly in flavour owing to the fact that in Java these tubers are never eaten by 
the white man, whereas in United States, they are even more appre- 
ciated than the ordinary 7 potato. The Division for the Selection of Annual 
Plants at Buitenzorg, under the Management of M. Kock, has produced 
a number of new kinds of sweet-potato which are supplied on application. 

R. D. 

'’ii. Seed Mixtures for Grasslands. 

Stafledon, R. G, (Welsh Plant Breeding Station, Aberystwyth). Jour- 
nal of the Ministry of Agriculture, Vol. XXX, No. 2, pp- 130- 142. London, 
May 1923. 

The author draws attention to the economic importance of selection 
of strain rather than depending only on species. This applies especial y 
to white clover ; the commercial Dutch should only be used on grassland 

[*n] 
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reserved for two years for sheep grazing but wild white clover can be sub- 
stituted on short duration grassland as it tends rapidly to form a dense 
sward. The respective values of early and late red clovers, and imported 
cocksfoot are also indicated. 

As regards the question of complex or simple seed mixtures, the author 
refers to three distinct objections to the former, viz. too much competi- 
tion between the species, unsuitability of certain included species to parti- 
cular conditions, and different requirements for germination. This points 
to the necessity for careful choice of mixtures. 

Seed mixtures may be classified as follows : a) Stubble ; b) one-year ley 
c) two-year ley ; d) three-year or upwards including permanent pasture. 

Insufficient use is often made of stubbles. In Wales a plan has been 
adopted of sowing seeds with the cereals, solely for the purpose of provid- 
ing autumn and winter keep until ploughing is begun. Quick growing 
red clover and Italian rye grass (i) have given the best results (13 lb. per 
acre is recommended, sown directly after the cereal and harrowed in at 
the same time). 

The following standard mixtures give an idea of the seeding rates 
which are generally adopted : 

One-Year ley : a) for every heavy single hay crop : — Perennial 
rye grass (2) 14 lb. -f late flowering red-dover 4 to 6 lb. alsike 

clover {3) 1 to 2 lb. ; 6) for stabble grazing and aftermath as for hay : 

— Italian rye grass, 14 lb -f broad red clover 4-6 lb. + alsike, 

1- 2 lb. ; c) general purposes : — Italian rye grass 6 lb. + perennial 

rye grass 10 lb. 4- late flowering red clover 2-3 lb. -f broad red clover 

2- 3 lb. + alsike, 1 lb. ; d) for conditions unfavourable to the rye 
grasses but very favourable to timothy grass : timothy 10 lb. + alsike 
6 lb. or timothy 10 lb. + late flowering red clover 4 lb. -f alsike 2 lb. 

Two-Year ley : a) for soils where perennial rye grass is known to 
hold well into the second year : perennial rye grass 14 lb. + late flowering 
red clover 4-6 lb. -b alsike, 1-2 lb. + wild white clover % to y 2 lb. ; b) for 
‘soils where cocksfoot contributes in the second year to a larger extent 
than the perennial rye grass : cocksfoot (4) 10 lb. -+■ timothy 4 lb. 
+ late flowering red clover 4-6 lb. -f alsike 1-2 lb. + wild white 
clover y 4 to y 2 lb. or in proportions of 8 lb. + 8 lb. + 3 lb, + 4-6 lb. 
+ 1-2 lb. + y 4 to y 2 lb. respectively ; c) for soils especially adapted to 
timothy : timothy 10-12 lb. + alsike 4-4 lb. -f wild white clover % to x /% lb. 
(As timothy flowers so much later than other grasses, a combination of 
rye grass is not here recommended). The above mixture is an excep- 
tionally cheap one ; d) where it is necessary to rely chiefly on tall oat 
grass : Tall oat grass 16 lb. + late flowering red clover 4 lb. + alsike 
i-2 lb, -j- wild white clover % to y 2 lb., or the same mixture, but with 
8 lb. perennal rye grass and 8 lb. tall oat grass. 


(1) Lolium i tali cum. 

(2) Lolium perenne. 

(3) Tri folium hybridum . 

(4) Dactyhs glomerata. (Ed.) 

[til] 
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long duration leys and. permanent grass : - a) for hay and pasture : - a 
simple mixture for a three-} ear old ley is given as follows : perennial rve 
grass 16 lb. -f cocksfoot (New Zealand) 10 lb. -f timothy (Scotch) 4 lb 4- 
iate flowering red clover 4 lb. -f trefoil x lb. -f wild white clover 1 V "lb 
Where, however, trefoil is not forthcoming (under conditions of high 
rainfall and on now calcareous soils) the following is considered a " sensible 
mixture perennial rye grass 12 lb. + cocksfoot (New Zealand) 
S lb. + timothy 4 lb. -f late flowering red clover (Welsh) 4 lb. -f- alsike 
j.j y 2 4- lb. wild white clover % to y 2 ib. 

b) for grazing only : perennial rye grass 10-12 lb. + wild white 
clover 2-4 lb. (sown under about 2 lb. of rape per acre or without any 
covering crop). Mixtures including coarses grasses such as rough stalked 
meadow grass (1) may also prove advantageous. 

In each case these mixtures would be most applicable to regions of 
high rainfall, and if intended for use for winter and early spring grazing 
the addition of a small quantity of cocksfoot, and timothy might per- 
haps serve a useful purpose. M. L,. Y. 

M2. Composition and Feeding Value of some South African Grasses. 

Taylor, A. J. (School of Agriculture. Cedara, Natal). The South African 
journal of Science, Vol. XIX, pp, 218-232, tables 4, bibliography. Johannes- 
burg, Dec. 1922. 

A considerable number of analyses of South African grasses have hi- 
therto been recorded, but until recently very little systematic work has 
been done in this direction. During 1921-22 samples were collected at 
monthly intervals as far as possible at the same stages of growth, in order 
to study seasonal variations, and analyses made at the Cedara Experiment 
Farm (Natal). The results are calculated on the dry sample, and tables 
are given with full details as to the percentage composition and classification 
of grasses according to percentages of crude fibre, the calorific value and the 
protein content. 

The plants examined are classified into 4 main groups : — 

1) Commonly found on waste lands : viz, Cynodon dactylon, Digi- 
Uma sanguinalis, Eleusine spp., Panicum spp., Setaria spp. ; 

2) Veld or meadow species : viz. Anthistiria imberbis, Andropogon 
ampleclens, A. ceresiaeformis, Axonopus semialatus var. ecklonii, Cyperus 
csculentus, Digitaria diagonalis , D. horizontalis, D. tricholaenoides, Era - 
grostis brizoides, E. chalcantha, Harpechloa capensis, Microckloa caffra, 
Panicum ecklonii, P, serratum, Tricholaena rosea , Tristachya leucothrix ; 

3) Coarse grasses : Andropogon hirtus, A. nardus, Arislida junci- 
iormis, Eragrostis spp., Sporobolus indicus, Trachypogon polymorphous ; 

4) On moist soils : 3 Leersia hexandra, Rottboellia compressa var. 
fasciculata. 

With reference to the percentages of protein both crude and pure 
respectively, the following species are out-standing: Cynodon dactylon, 
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15-3 % and 11.9 % ; Digitaria sanguinalis 15.3 % and 12. 1 % ; Panicum 
proliferum 13.2 % and 9.5 % Eteusine indica, 12.9 % and 9.5 %. Leenu 
hexandra 10.4 % and 9 % ; Axonopus semiala tits, 10.3 % and 8.8 %, and 
other Panicum spp. are not far behind. 

With reference to percentage of crude fibre, the highest is attributed 
to Trachypogon polymorphic 42.5%; Digitaria diagonalis, 42.4 % and 
Arisiida junciformis 41.2 % etc. and the lowest, Cyperus esculentus 25.1 
and Cynodon dactylon 28.5 %. The calorific value may be judged accord- 
ingly ; full data are given for all the plants examined. C. esculentus 
possesses the highest fuel value. 

As regards seasonal variation, as a general rule the fibre increases and 
the protein decreases as the season advances. Interesting ecological 
observations are made by the author relative to the different groups and 
the effect of environment on the nutritive value and fibre content e. 
Rottboellia compressa, transplanted from its original moist habitat to a well- 
drained hillside soil, flourished under new conditions, matured earlier and 
the protein content was nearly doubled and of consequent value as a stock 
feed. Apart from these variations, the grasses on waste lands (Group I). 
may as a whole be considered to possess a higher feeding value than the 
ordinary veld grasses (II) and the coarser and inferior grasses in Groups 
III and IV. The principal veld grass from the stock farmer's point of 
view is Anthisteria imberbis (= Themedu triandra). 

Results of further experiments made to ascertain the phosphate con- 
tent of the ash of veld grasses to the deficiency of which is attributed many 
of the cattle diseases in South Africa, indicate that the average for veld- 
grass is about 0.2 % of dry matter. Tor grasses on waste, and the amount 
is about 0.3-0.4 %, but is variable. M. L V. 

613. Cotton Grafted on Mulberry Tree. 

The Field Illustrated, Vol. XXXIII, No. to, p. 32. New York, 1923. 

Nine-hundred bolls of cotton w 7 ere grown on a plant grafted to a root 
of a mulbery tree in La Marque (Texas) by Dan George and have given 
exceptional results. The new cotton produced 15 lb. seed cotton 011 j 
mother-plants, or at the rate of 4 bales per acre. The plant breeder is per- 
fecting this new variety on a field scale. This season, certain plant? 
are reported to be nearly 8 ft high, and one has 917 bolls, although 
the cotton season has hardly begun. The staple measures 1-1 Y% in- 
ches and is of good quality. 

M. L. V. 

614. Improvement of Phormium tenax for the Fibre Industry. 

SmERI.E, G. New Zealand Journal of Agriculture, Vol. XXVT, No. 6, pp. 363- 
370, figs. 4. Wellington, 1923. 

The author was appointed in 1922 by the New Zealand Flax-Miller?- 
Association to carry out investigations at Miranaui of the so-called yellow 
leaf disease of Phormium tenax, to breed plants immune to the disease. 

[SlJ-tM] 
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and to improve the methods at present employed in the cultivation and 

harvesting of the plant. 

The factors studied were : i) the common method of cutting the leave-, 
grazing of cattle ; 3) weed growth. 

‘ Improved methods 0} cutting : Different methods of cutting the plant 
were tested and compared with that usually employed, viz., cutting all 
the leaves off parallel with the ground, which is very detrimental to Sub- 
sequent growth. The methods compared by the author are shown in the 
figure. (See fig. 104). 

Weed growth : Weeds deprive the plant of light and air and add to the 
cost of cutting the leaf. Plants growing in the open gave ib° ( > fibre, 
whereas those in the shade produced 12 % only. 

Selection and breeding : More than 20 varieties or types were grown, 
and particulars of the yield of fibre and resistance to disease are set out 
in a table ; the yield of finished fibre varied from 2.5 % to 18.8 ° (l . 

Assuming that a certain area yields 100 tons of fibre evcrv 4 years un- 
der the present method of cutting, the author estimates that with improved 
varieties of plants, better methods of cutting and cultivation the yield 
should be as follows : 


i Yield Yield 

Condition of area by present method 

of Cutting by side- leaf cuttitnj 

Tons Tons 

Average Phonnium area loo ^oo 

Area free from weeds 120 360 

Area planted with best varieties and kept 
ftee from weeds 180 5 t° 


W. S. (b 


615. The M Khua-piat. Textile Plant of Laos (Indo-China). 

Bulletin Economique de V Indo-Chine. Le khua-piat., plante textile du 
Laos. Year XXV, No. 155, p. 472. Hanoi-Haiphong, 1922. 

The “ khua-piat ” is a climbing plant fairly common in the Pro- 
vince of vSaravane (French Laos) often reaching a length of 20-25 m - and 
arm thickness. It grows wild in the thick forest areas and also in the 
dense thicket on the mountain spurs on the Bolevens plain, at altitudes 
between 400 and 500 m. The fibre is collected in the rainy season from 
June to September. 

The natives strip off the fibre from the stems exceeding finger thick 
ness, detaching from the bark the tough underlying layer. Stripping is 
more difficult than with ramie which is cultivated in the same regions, 
fhe natives show a preference however, for “ khua-piat ” owing to its 
resistance to rotting in addition to its strong fibre, important qualities 
in a moist climate. For example, a fishing net made with “khua-piat 
lasts three times as long as a ramie net. The fibre is light coloured and 

[•is] 
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glossy and fairly short staple {0.40 m.), varying with the size of the inter- 
nodes, where the filaments split when stripping. 

As regards nomenclature, it is thought to be a Pueraria sp. either 
P. Thomsoni Benth., P . tonkeninsis Gagnet or P. Thunberpana Benth. 
(known as “ kudzu **) (1). 

R. D. 

616. OH Plants and Seed Products in Siam. 

The Record of the Board of Commercial Development, No. 5, pp. 8-17, 
Tables 13, Bangkok, 1922. 

The report includes a general review of the value of vegetable oils 
as a whole, followed by data concerning the most important oil seeds pro- 
duced on a commercial scale in Siam, viz. castor oil, copra, cottonseed, 
groundnut, sesame, soya. This comprises : area under cultivation, estimat- 
ed yield, distribution, time and period of ripening, local value, nature 
of oil, uses, and statistics of exports and imports. Further data is given 
of the world’s production and supply of oil {Special Agents, Series No. 75 
and Department of Commerce U. S. A., No. 89). 

A description is given of the somewhat primitive method of oil extrac- 
tion employed up to the present in Siam, and the typical oil mill. The 
percentage of oil in the cake and seed respectively is given as follows : copra 
13.8 % and 68.0 % ; sesame, 10.5 % and 65.5 % groundnut 4.3 % and 
53-2 % (small seed decorticated), castor oil, 5.4 % and 47.5 % (large 
seed). Owing however, to the crude methods of pressing, the local 
oils and cakes are of inferior quality and fetch low prices. 

Suggestions are made for the establishment of a modem oil-mills 
employing either the solvent process or the pressing process with efficient 
disintegrating machines, presses and moulding machines. Two pressings 
are required to obtain the maximum yield of oil. The working cost 
of a modern plant should be considerably less than that of the present 
typical oil-mill in Siam. 

It is advised whenever practicable to crush and press seeds in situ ; 
the advantage of this has already been proved in other oil producing 
countries. M. I*. Y. 

617. Oil Value of Afzelia Brieyi, 

Pieraerts, J. and L’HEUREUX L. V Afzelia Brieyi Wild. Bulletin A gricoh 
du Congo Beige, Vol. XIV, No. 1, pp. 191-200. figs. 2. Brussels, 1923. 

Amongst other interesting observations made by the " Mission forestiere 
et agricole ” in the Belgian Congo, that referring to the leguminous specimen 
A fzelia Brieyi deserves special attention. (See fig. 105) . The late DE WiL- 
deman gave a full description of this evergreen tree, which the authors 
quote, giving in addition, further details concerning the habits and dis- 
tribution of this species which closely resembles A. Zenkeri Harms, in 
appearance. The wood, harder than oakwood is suitable for cabinet 

(1) See No. 600 of this Review. (£d.) 
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making, but the commercial possibilities of the oil of the nuts have hit- 
herto been unexploited ; the authors therefore after discussion of the mor- 
phological characteristics (illustrated), describe the development of the 
feeds and the results of analyses. These maj be summarised as follows : 

Average weight 6.44 gms. ; size (average) 3.7 x 2.3 cm. ; moisture 
823%; matter soluble in water 1.24%; crude fat 29.84%; carbo- 
hydrates 50.31 %• The ash contains 26.82 % potash and 14.76 % phos- 
phoric acid. 

The oil extracted with petroleum ether has a light brownish yellow 
colour and the extract made with sulphuric ether, a reddish-yellow tint. 
Both are, however, identical as regards taste, which is similar to olive oil. 
The former maintains its original taste for several days and the charac- 
teristics of this oil are given as follows:— Specific gravity at 19.5° C. 
0.9320 ; refractive index (at 40° C.) 1.475 ; acid value 3.2 ; saponification 
value 183.8 ; iodine value 144.0. The absence of cyanogenetie glucosides 
and alkaloids is noticeable. The solidifying point of the fatty acids is 
given as 52 to 50.5 0 C. ; iodine value 135.0. 

Drying tests were made which indicate that the oil does not remain 
unaltered for long. The day after records were taken, an increase in 
weight of 0.49 % was observed. Between the 3rd and 43rd days there 
was less variation, but following this the increase progressed at the rate 
of 0.54 % until the end of the experiment. Solidification is due to isome- 
rism and polymerism rather than to oxidation which only plays a 
secondary part in the reaction. 

These preliminary tests show the oil value of the seed and the possi- 
bility of its employment for food purposes and also as a lamp oil. The 
residual meal has an agreeable taste and would supply a useful stock feed. 
Meal containing 7 = 8% oil compares favourably with the well-known 
coconut meal, palm oil residue, etc. M. L,. Y. 

618. Oil value of Cyperus esculentus Tubers. 

PiERAERTS J. (Directeur du Sendee Chimique du Ministere des Colonies 
de Belgique). Le souchet comestible. L’Agronomie Coloniale, Year 9, No. 67, 
pp. /-2i. Paris, 1923. 

The author refers to foregoing investigations made with Cyperaeeae 
tubers and draws attention to the high boric and comparatively high man- 
ganese content and the equal proportions of lime and magnesium. Ac- 
cording to available information a, 1 d the detailed analyses made by the 
author, the oil may be termed of first class commercial value. The sapo- 
nification value is high, viz. 191. 3 ; iodine value 76.89 % J glycerine 8.82 %. 
The oil does not congeal and readily withstands low temperatures. 1 ie 
fact that rancidity sets in remarkably slowly is a distinct advantage. ie 
sample tested was exposed for several days to the sun s rays and the aci 
value remained constant ; after 8 months the alteration amounted on y 
to 2.85 (i, e. 1.45% oleic acid). . 

The value as a superior quality table oil has been confirme m se\ 
eral countries, but extended use in soap factories and as a substitu e or 
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olive or almond oil for medicinal purposes should be considered and after 
the separataion of the heavy oils it is suitable for oil cloths, and wool card- 
ng, etc. The oil should emulsify easily as it resembles olive oil. The 
point of inflammability is similar to castor oil (245 0 C,) which, with its 
degree of viscosity renders it suitable as a lubricant. 

The author considers that this oil is in many respects superior to 
olives and groundnut oils from the industrial standpoint, provided that 
extraction is made in a systematic manner and the products utilised to 
the proper advantage : — 1) edible oils obtained by cold pressure ; 2) oil 
for industrial purposes obtained by hot pressure, followed by extraction 
with solvents ; 3) saccharose obtained from residual meal ; 4) starchy resi- 
due, a whitish farinaceous material without smell and with an agreeable 
taste. If well dried at a low temperature this should be useful in many 
respects. M. L. Y. 

619. Oil Value and Yield of Camellia spp. 

Deuss, J. J. B. I/huile grasse des graines de the. L’ Agronomie Coloniale, 
Year 8, No. 66, pp. 161-171, figs. 2, Paris, 1923, 

Several attempts have hitherto been made to extract oil from seed* 
of Camellia spp. but until recently little value has been attached to the 
oil from the commercial standpoint. The author reviews the investiga- 
tions made by different planters and oil analysts and draws attention to 
the confusion frequently made with the various species, e. g, between 
Camellia sasquanqua and C. drupifera etc. The author, however, studied 
especially oils from C. theifera var. assamica and C. theifera var. sinensis 
and deals solely with the fatty oil content of the seeds and not with the 
essential oil obtainable from the freshly fermented leaf. (See Roxburgh 
and Lohmann, in Vierde Verslag over de onderzoekingen, betreffend op 
Java geeultveerde theen ). 

The viscid oil in question has neither scent nor taste and is used for 
cooking and medicinal purposes, and as a lubricant, owing to the absence 
of free acid ; it is sebaceous but not bitter and resembles codliver oil and 
olive oil. An interesting comparison is made between saponification 
values of the oils from seeds of China, Japan and Assam teas, viz. 195.5 
188.3 a nd 194.0 respectively. The residual meal after extraction is white 
and although fairly viscid it soon acquires a bitter and astringent taste 
and is therefore unsuitable as a stock feed. The nitrogen content does 
not exceed 1.58 to 1.92 % and never less than 12 % crude protein ; ash 3-3 
to 4 % (average 0.58 % phosphoric acid). 

In China the irritant nature of the residual meal from C. oleifera has 
been used to keep off insect attack and for washing horses. 

The system adopted by the natives in Java for oil extraction has its 
disadvantages. Husking is followed by cold pressure, but this has no effect 
on the saponin content, and the oil is consequently unsuitable for human 
nutrition. Heat pressure is therefore advised, although the quantity ot 
saponin in clear oil is according to Boorsma, negligible. Sun drying is not 
considered sufficient, but a stove heat of 100-105° C. is preferable, to com- 
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pletely dry ofi the moisture - Dried S r f in s can be easily crushed and the 
saponin eliminated by means of benzine or preferably tetrachloride of 
carbon. The liquid turns yellow rapidly and under normal conditions 
will remain thus, resembling olive oil in appearance. Calcium chloride 
may be employed to finally remove remaining traces of moisture. The 
average yield of oil is stated to be 42 % dry weight. The author has solid- 
ified the oil by means of hydrogen and platinum black (Van Ueent me- 
thod), and obtained a light coloured fat, melting point 35.5 C. ; refractive 
index at 40°C 1.4579 > iodine value 41.7 ; saponification value 175.8. 

M. I,. Y. 


620 Mangrove Species as a Source of Tannin in Madagascar. 

SCHELL E. (President de la Section fran^aise de la Societe des Chimistes 
des industries du cuir). Ecorces tannantes de la mangrove de Madagascar. 
Bulletin de VAgence Generate des Colonies, Year 16, Nos. 186-187, PP- 712-726 
- tables. Melun, 1923. 

A large number of tannin barks of doubtful value have been put on the 
market and have been wrongly classed as mangrove species, Hence the 
subsequent depreciation in value of the true mangroves. The author 
proceeds to describe in detail the various species growing in Madagascar 
and the analyses of the so-called male and female species; the former 
has a high tannin content 34-42 % (absorbable) and only 0.3 to 2 % 
(insoluble). The true tannic value of all the barks examined varied from 
73.4 % to 83.6 %. The especial value from the commercial standpoint 
of Rhizophora spp., Bruguiera spp., Ceriops spp., and Carapa (Xylocarpus) 
spp. is emphasized (1). The season at which the bark is stripped appears to 
have a definite importance in connection with the quality of Rhizophora 
spp. and in Madagascar the reports indicate that the last months of the 
Year are preferable, to ensure rapid and complete drying and avoid danger 
of mould. Under favourable conditions the tannin obtained thus possesses 
a good colour suitable for leathers, superior in many respects to artificial 
tannin extracts. The author considers that a higher value should be 
attributed to such barks, which in pre-war years were exploited solely 
for adulteration purposes and later in mixtures which have not proved 
altogether successful. ^ 

621. Possibilities and Cost of Growing Hevea in the Belgian Congo. 

LeplaE, E. (Professeur a PUniversite de bo u vain, Directeur general de 
1 ’agriculture au Ministere des Colonies de Belgique), be succes de 1 h^\ca au 
Congo Beige. Revue de Botanique appliquee et d' Agriculture Coloniale, Year 3- 
No. 2o, pp. 247-252. Paris, 1923. 

Although climatic conditions in the Belgian Congo are on the whole un^ 
favourable to rubber growing, certain areas are adaptable. Insu cien, 
attention has been given to the fact that even if the yield is limiter , 1 1* 

4 ) This confirms the opinion expressed in Bengal (India). Seei?. 1922, n 172 (i ) 
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invariably worth the cost of outlay. The most suitable area in the Congo 
is situated near the Equator between bukolela and Stanleyville where the 
average day temperature is 21° to 31 0 C in the shade. The rainfall i 3 
estimated at 60 to 61 inches, well distributed throughout the year. The 
dry season occurs about January, but even then five or six showers each 
month may be expected, often accompanied by a thick morning mist. 

The soil is sandy and poor even in the equatorial zone, the alluvial 
deposits in the Congo being of sand. Clay and fertile soils are rare but 
this is partially compensated by the extreme cheapness of land and the low- 
rate of wages paid for labour, which is only half as much or even less 
than that paid in other equatorial region. The rates of pay for white 
people are also less than in Asia. A labourer’s daily wage, food included 
is stated to be 1 franc (Belgian) in the Upper Congo and this is the max- 
imum in the Equatorial zone. 

As regards clearing the ground, economies may be effected as regards 
the actual felling by arrangement with the native chiefs, by the sale of 
the timber and by planting catch crops, coffee and other food plants with 
the exception of manioc being found too exhausting. 

For clearing which demands merely felling and burning, the cost is 
estimated as follows, including only the wages for native labour. The fig- 
ures therefore show the number of days required to clear I hectare and 
the cost of the labour. The expenses necessary for clearing for coffee 
cocoa and Elaeis palm are also given : 


1 

Grassland 
pasture i 

Brushwood 

Forest 

light or medium 

Forest heavi- 
er virgia 


Days and Fes. 

Days and Fes. 

l Day: and Fes. | 

; 1 

Days anti Fc*. 

Hevea 

150 

4O0 

1 

j 600 

900 to 1000 

Coffee 

75 

IOO i 

30° ! 

500 

Cacao 

75 

1 100 ! 

200 ! 

4OO 

Elaeis 

50 

j 100 l 

200 

400 

The cost of planting is given as 

follows : 




Hevea at 7x3 m 

| Cacao at 4X4 m 

Coffee at 3 X 3 m 

Elaeis at 7 X 7 0 


or 

or 

or 

or 


476 trees per ha. 

625 trees per ha. 

mi trees per ha. 

200 trees per ht. 


Days and Fes. 

j Days and Fes . 

Days and Fes. 

Days and feu 

Nursery work j 

20 

20 

20 

20 

Holing 

24 

32 

55 

10 

Filling up 

24 

32 

55 

10 

Planting 

24 

32 

56 

10 

Paths and trenches. .... 

1 

IO 

10 

| 

10 


102 

126 

1 

196 

60 
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As regards supervision, a white man is essential, and the payment is 
calculated at 80 to 250 fcs. per hectare per annum. The construction 
I European dwellings requires 1000 to 2500 one-man working days, 
with rebuilding after 5 years. 

Tapping may be started in the fifth year after planting ; in the inter- 
vening years the cost of maintenance is estimated at 50 to 60 fcs. per 
hectare per annum. R. D. 

6i2. Rubber Grafting ( 1 ). 

Martin, A. A., propos de la Greff e de l’Hevea. Les grands producteurs 
ne seraient que des malades. Bulletin de l’ Association des Planteurs, Vol. X, 
Xo. 506, pp. 83-84* Antwerp, 1923. 

On the rubber plantations under the direction of the author, a dozen 
trees have been reported giving 100 to 125 gm. of dried rubber per day ; 
others gave only 25 gm. and 3 to 5 gm. In every case the trees were 
1 -> years of age, but in the early stage of development had suffered from 
the attacks of wild boars, and deers and had been stifled by Musa textile . 

Tapping was commenced after 2 years. The trees giving the highest 
vield possessed large latex vessels but with the rest, these were poorly 
developed. From one tree, only 3 gm. per day were obtained and then 
unexpectedly the' yield amounted to 75 gm. in a few weeks time, with- 
out any apparent change outwardly. 

A trench 2 m. breadth was dug round the tree, and the roots care- 
fully* inspected. At a depth of 1 metre a compact mass of rubber, estim- 
ated to weigh about 4 kgm., was found on the tap root, and after removal 
Martin noticed that the root had rotted and was attacked by parasites . 
The sudden increase in latex yield was due to the control of the pests ; 
the latex vessels were subsequently very well developed. In some months, 
the tree had a totally different value. . 

A similar operation was effected for the trees giving a latex yield of 
100 to 125 gm. and exactly similar conditions were found ; the roots were 
suffering from rot. Before selection of buds for reproductive purposes, 
it is therefore advisable to ascertain the cause of high yields and whet er 
these are not the outcome of a morbid condition. 

Xo special remark need be made as regards trees giving 20 to 30 gm. 
per day, and which have maintained this yield from the outset, as e> 
may be considered to be normal. 


623. The Treatment of Budded Hevea Seedlings. 

MiLSUM, J.N. The Malayan Agricultural Journal, Vol. X, No. 2 , pp. 47 
50, figs. 8 . Kuala Lumpur, 1922. 


The propagation of rubber trees by budding was : 

article (2), The author advises that no budding should be done du g 
the rains as mould may enter the wounds. 


(1) See R. No. 2 1923, Nos. 201 and 202. {Ed) 

(2) See R . No. 3 1923, No. 383. (Ed.) 
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After the bud has become well united with the stock the upper part 
of the latter should be cut off to within I ft. of the dormant bud. The 
best time to transplant the stump to the field is when the shoot has grown 
from 1-3 inches long, but before the formation of any leaves. A few months 
later the portion of the stump above the shoot should be sawn off and the 
cut surface coated with yellow paraffin wax. 

Marcottage . — By this means it is possible to have young trees on 
their own roots and so avoid any possible effect of the stock. The 
budded stumps should remain in the nursery fox a year after budding. 
ring is then cut at the base of the scion and a narrow piece of bark re- 
moved to the depth of the cambium after which a bamboo basket is 
placed round the young marcot and filled with light, rich soil, kept moist 
by daily watering. In about four months roots will have formed and 
the young seedling can then be severed at the junction with the stock and 
planted out in the field. 

This system entails extra expense and more time is necessary for the 
establishment of the trees. 

In the case of budded Hevea stock, thinning out should not be re- 
quired and 70 to 80 trees per acre would give a sufficient stand when in 
bearing. W. S. G. 

62-1 . Results of an Enquiry into the Preparation of Sheet Rubber in 
Java. 

Van Billien, L,. R., Uitkomsten van de enquete over sheetbereiding. 
Archief voov de Rubber cultim in Nederlandsch Indie, Year VII, No .2, pp. 47-50, 
tables 2. Buitenzorg, 1923. 

In the spring of 1922, the Rubber Experiment Station at Besoeki 
(Java), instituted an enquiry into the method of working, the cultivation 
and the yield per hectare of the different rubber plantations. Question- 
naires were sent to the owners of fifty plantations accompanied by the 
request that a sample of the product of May I, 1922 should be forwarded 
to the Station. These samples were to be forwarded for examination to 
the Central Rubber Station at Buitenzorg after having been previously 
examined by a Commission of brokers for valuation from the commercial 
standpoint. The Station received a total of 51 samples accompanied 
by answers to the questionnaire. Results of the enquiry: 

Treatment and coagulation of latex. 

1) The latex concentration in the district of Besoeki is somewhat 
low. The enquiry has proved that in 22 plantations, the trees are tapped 
every day ; in another 22 plantations, they are only tapped every other 
day ; and in the rest of the plantations a mixed system is adopted. The 
average percentage of latex when the trees were tapped daily was 27 
and when the tapping was effected every other day it was 28 {although 
30 and 35 % might well have been expected). 

2) The figures for the latex percentage in lump rubber are often too 
high ; 2 % may be regarded as normal, but in some samples the percent- 
age rose to 6 or 7. 
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3) As a rule, the latex is diluted to 15 % It is very necessary to 
we igh the sheets from time to time and to compare the actual weight with 
the theoretical weight, viz., the weight calculated from the number of 
litres of dilute latex introduced into the vessels. 

1 4) Sufficient care is often not taken to see that the right amount 

of dilution is effected. 

5) The managers usually avoid as far as possible the use of chem- 
ical substances such as anti-coagulants and anti-oxydants. 

6) The amount of acetic acid used for coagulation per litre of lat- 
ex varies. The figures obtained are not comparable, because anti-coagul • 
ants are employed in some plantations ; further in some cases, the rubber 
is coagulated the day the tree is tapped, whereas in others it is left till 
the following day. The average in the case of 8 plantations where no anti- 
coagulants were used and the treatment was carried, out on the day 
of tapping, was 128 c.c. of 1 % acetic acid per litre of dilute latex, but 
onlv 120 cc. in 10 plantations where the operation was deferred until 
the following day. 

7) There are many variations in the methods of making the sheet 
rubber. The mass is gradually rolled and pressed to the fullest extent 
on the same day. The sheets are washed during the night, and on the 
following day they are suspended for some hours in a current of air and sub- 
sequently smoked. 

The avoidance of air-bubbles and oxidation patches are some of the 
chief advantages of this system. 

8) Driers with different compartments are generally used. The 
average length of the drying operation on 46 plantations is 14 days. The 
colour of the sheets varies according to the smoking method adopted. 

The rollers also vary greatly in the different plantations. The larg- 
est rollers seem to be the most effective as they can turn out heavier 
sheets which increases the capacity of the machine (number of kg. °f 
rubber per hour). The capacity is much influenced by the number of 
sheets passing through the machine. Further, the sheets can be made of 
a given width which is very important for packing. Spirally engra\ed 
rollers give the best design for square blocks. 

The susceptibility to mould is determined by cutting off a small 
piece of the sheet, which is then infected with mould and placed in a 
desiccator with a 7 % solution of sea-salt. The growth of mould at 
the end of 6 daj^s is regarded as showing average susceptibility. Must 
of the samples were only slightly susceptible. • , . 

Estimation from the external characters as compared with estimation ft vm 
the internal properties. 

10) The thickness and the print were generally good. ie pres 
cribed thickness is 3-4 mm. which was attained by 37 samples. 1,1 
ner sheets are soft, while very thick sheets dry too slowly and a "'*> s 
retain a certain amount of moisture. Too flat a sheet also c ries wi . 1 
difficulty. 

11) The brokers' Commission passed 34 samples, 7 of whic wore 
judged as u very good ” and 27 as " good ” ; 10 were pronounce 

[<U] 
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ferior ", oi objected to by one of the members ; 7 samples were rejected bv 
the Commission, which exceeded the number expected. 

12) The elasticity was quite satisfactory on the whole. A margin 
of 10 % can be allowed for the time required for vulcanisation. The 
average for all the samples was 98.7, or in round numbers, 100 minutes 
but one sample took 125 minutes. 

At the Central Station, 36 samples were pronounced good, and uni- 
form as regard their internal characters. Of these 36 the Commission 
rejected 5 and classified 8 as doubtful. 

One of the samples accepted by the Commission was rejected by the 
Station. Five samples were regarded as doubtful by the Station ; of these 
4 had been cured too quickly and 1 too slowly. The Commission ac- 
cepted 3 of these 5 samples and rejected the other two. 

Thus, the verdicts of the Station and Commission did not always 
coincide, but they invariably agreed when the samples were rejected on 
the score of impurity. D. v. S. 

625, The Smoking of Rubber, 

ULTEE, J. A., Het rooken van rubber. Archie f voor de rubberculhm 
in Nederlandsch‘ Indie, Year VII, No. 2, pp. 60-74. Buitenzorg, 1923. 

I. Historical Review. 

The author has made a series of experiments on smoking rubber at 
Djembar (Java) and in the present paper, he gives the results of those 
investigations that it is useless to continue. The first part of his article 
contains a historical review of the question of smoking rubber, the follow- 
ing authorities being quoted. 

Pit and Jong. Cotnpte rendu de Texposition de caoutchouc a Singa- 
pore en Aout 1906 (Teysmannia) p. 641, 1906. 

N. N. Compte rendu de 1’ exposition de caoutchouc a Ceylan en Sep- 
tembre 1906 (Rubber in the East etc, 1906). 

Herbert Wright, Hevea brasiliensis, 1908. 

Schidrowitz. Rubber, 1911. 

Sidney Morgan The Preparation of Plantation Rubber, 1913. 

Eaton, The Agricultural Bulletin of the F. M. 5., Vol. Ill, 188, 1915 

Campbell, Bulletin 27, 1916, Department of Agriculture, Ceylon. 

Whitby, Indian Rubber Journal, 51, 829 (1916). 

De Vries Bereiding en Eigenschappen van Plant agerubber 102 p., 
Estate Rubber pp. 316. 

The author agrees with Eaton, who says that smoking has no dele 
terious effect upon rubber ; at most, it may slightly increase the length 
of the vulcanisation process, but for practical purposes, there is no object 
in continuing research on the effect of the smoke treatment upon the in- 
ternal properties of rubber. 

No way of preventing mould by smoking has yet been discovered. K 
is generally admitted that the tendency to mould formation is decreased 
by immersing the sheets of rubber for some hours in running water, but 
this treatment has many disadvantages, therefore an attempt is now being 

[•«] 
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tnade to regulate the smoking process in such a manner that the disinfect- 
ing action of the smoke may act long enough to make washing unnec- 

" Increase of weight by smoking. — The author has estimated 
this increase by comparing two sheets made from the same latex, 
one dried by smoking, and the other dried at the same temperature 
without smoking. He applies the term “smoking coefficient’' to the 
weight of a sheet expressed in percentages. The author is of opinion that 
this coefficient should vary between 0.50 and 0.75 %. If bisulphide is 
used as an anti-oxidant, as much as I % may be employed without the sheet 
appearing over-smoked. As it is almost impossible to conduct the experi- 
ments under absolutely comparable conditions, all that can be done is 
to reduce the errors by making a large number of experiments. 

The author analysed 9 different sheets before and after smoking. He 
estimated the ketone-soluble substances and the loss in weight at ioo° C. 
The sum of these two values in the case of smoked sheets, less the sum of 
the same values in that of the unsmoked sheets, is generally equal to the 
smoking coefficient ; in some cases, the coefficient is lower, which means 
that the rubber absorbs during the smoking process, substances that are 
not soluble in ketone. This is especially noticeable in the smoking of 


crepe. 

III. Effect of smoking on the viscosity. — With the object of ascer- 
taining the effect on viscosity of the smoking treatment as practised on the 
different estates, certain sheets of damp rubber were divided into several 
parts that were sent to be smoked ; lot a: all the pieces' were smoked 
for the same number of hours ; lot b : all the pieces were smoked till they 
assumed the same colour as the product of the plantation in question. The 
differences in viscosity were not great. This property was found to be 
sometimes decreased and at others increased by smoking, which has a very 


irregular' effect upon the rate of vulcanisation, but the author does not 
assert that any correlation exists between rate of vulcanisation and 
viscosity, for before this could be proved it would be necessary to conduct 
special investigations. D. v. S. 


626. The Cultivation and Industrial Value of Lac in the Plains of India. 

Misra, C. S. (First Assistant of the Imperial Entomologist). Agricul- 
tural Research Institute , Pusa, Bulletin 142, pp. 1-82, plates XXIII, figs. 14. 
Calcutta, 1923. 

The lac industry is very widespread in the Plains of India and helps 
the cultivators to tide over financial stress at a time when rates are low 
and climatic conditions are against them in disposing of their produce on 
the market. On an average over 450 000 maunds (i maund = 80 lb.) 
of shellac is exported yearly from Calcutta. The methods of refinement 
are similar to those adopted in Indo-China (1). 

The author describes the distribution areas in the Plains and t e 


(1) See jR. 1916, No. 895, R. 1919, No. 207 and R. 192 1 95 <>* 
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trees on which Tachardia lacca is found growing spontaneously the chief 
bebg “ber” (Zizyphus Jujuba), “ palas ” (Mm frondosa) Knsumb ' 
IScMeichera trijuga), “pipal” {Ficus religtosa), bubul (Acacia arabica), 
•‘arhar" or “tar” (< Cajanus indicus), Full details and illustrations are 
given of the brood-lac and inoculation process, localities suitable for lac, 
Instruments, time and labour required for the work, pruning methods 
life history of Tachardia lacca (x) determination of the emergence of 
larvae, natural enemies, yield and scraping, storage and washing pieces- 
ses The importance of fumigation with carbon bisulphide is emphasis- 
ed owing to the harmful effect of insects (details of fumigation box are 
described). Observations on the value of washing show that 80 lb of 
“ ber " stick lac ground and washed with water will yield 37 lh - ° f 
seedlac with 30-32 gallons of workable lac-dye. 

The various uses of the pure resin known commercially as seed-lac 
(for shellac) and of lac-dye are given and the manufacturing process 
adopted in India. Warnings are given as regards adulteration of i shellac, 
and the advisability of having direct specifications from the mam- 

^^Recommendations for the extension of lac cultivation : - 1) The issue 
of reliable forecasts. The sudden market fluctuations have hitherto led 
to slackness on the part of cultivators and subsequent decrease m yield ; 
S Manufacture of unadulterated shellac ; discarding of adulterated mat- 
erial ; 3) Establishment of nurseries ; 4) use only of phunu lac 1. e 
stick lac collected after the emergence of young insects, and neter a 
material collected before swarming ; 5) utilisation of neglected area 
poor soil for Zizyphus Jujuba, and Butea frondosa which require httie 
care when once established. Cultivation on the block system » 
ed with shade plants such as Bassia latifoha, Pongamia glabra and 
Acacia arabica between the rows. These trees have an “^stnal val 
for motor fuel ; Schteichera trijuga is advised for clay smk. preferab, 
near water ; this tree becomes fit for inoculation 15-20 years ^er pkmto, 
and serves also a useful purpose as timber and for oil supp e., 
6) exchange of brood lac : - broods from Zizyphys Jujuba, should be p 
on other trees of the same species. This holds good also 1 for Bu tea fro 
dosa and Schleichera trijuga although in the last case m the T , 

vinces an exchange from S. trijuga to B. frondosa has proved succ^ful 
In West Bengal good results have been obtained by putting B. froniosi 
brood lac on 2. Jujuba but not vice-versa. 

The appendix includes data relative to all trees on which lac can 
grown with their botanical and provincial equivalents.. A P art J r °® “ f 
already mentioned, these include: Ficus benghalensis F tnfec ow, ' 
glomerata, Albizzia Lebbek, Shorea Talura and Zizyphus ”, S “ d 

useful formulae for use of smaU quantities of lac produced locady ^ 
which have no marketable value are given: 1) for making sprt ^ 
(methylated spirit io oz. + white resm i oz. + seec ac ■ ^ 
Dragon’s blood i oz ; 2) for making French pohsh (methylated sp 
oz. + seed lac (ground fine) 2 oz. + boiled linseed oil (small q ^ ^ 

With reference to cost of production, the author states tha 
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curate figures can be given owing to the recent rise in wages and prices 
of brood-lac. Special reference is made to the economic system adopted 
in Bengal and Bihar and Orissa : the "ber ” trees are grown 011 the field 
embankments, out back very year carefully and inoculated with brood- 
lac. A good-sized " bet " will yield about 40 lb. m ^ y 

627. Tapping of Karal Gum < Sterculia urens), in India. 

ABDUS SAEAM, M. The Indian Forester, Vol. XUX, No. 0 , pp. 303-306. 
Dehra Dun (United Provinces), 1923. 

Different methods of tapping Sterculia urens for the “ Karai " gum 
have been tested in the Central Provinces, India (Uelghat Division) ."and 
from the available data it appears that the highest percentage of 'gum 
is obtained from the “ 4-oblong notch system ” (one on each side of the 
tree and extending about % of its girth; lowest notch 2 ft, aboveground), 
giving an average per tree of 59 lb. The removal of the 6 ft. wide 
band from all sides, i. e. light girdling, has also been found success- 
ful ; average yield per tree of 57.5 lb. The importance of a straight 
clean cut and removal of the gum after it is fully dry is noted. The qual- 
ity of the gum is superior and the method of collection is easy and under 
normal conditions and provided that the trees do not lose their vitality 
after the rains are over, these methods can be highly recommended. 

The following observations were made during the course of this ex- 
periment : 

1) Trees situated on northern or eastern slopes give more gum than 
those situated on southern or western slopes. 

2) Notches cut on the northern or eastern sides of the tree are the 
most effective. 

3) Loam or alluvial soils are preferable to rocky or precipitous 

slopes. 

4) Trees in shade give more gum than those standing in the open. 

5) Wet or fresh gum loses about 15 % weight in drying. 

6) At least one month should be allowed before the first collection 

of gum is made, to allow the gum to exude and dry properly. Subsequent 
collection may be made once a month. M. L- Y. 

628. Camphor Cultivation from Citinamomum Camphora in Northern 

India. 

Howard, H. S., Robertson, A. H., and Stmonsen, J. L. Indian Forecast 
Records, Vol. IX, Part VII, pp. 1-34 Plates 5, tables 6. Dehra Dun, 1923 (D- 

Camphor is principally grown in Formosa and the world s supply 
is largely controlled by Japan. The Japanese and Chinese distil cam- 
phor from the wood of mature trees, a destructive method. The author s 
experiments have been carried out on a small plantation established at 
Dehra Dun in 1898, with a view to ascertaining the yield per acre, using 

til S*e R. 1920, No. 528 ; R. 1920, No, 646 ; i?. 1921, No. 294 ; R- W ?, No - l0 ° 6 - 
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the leaves as the source of camphor in place of the tree itself, also to find 
the number of flushes of leaves which might be taken per annum. 

It was found that a new leaf takes about two months to grow to full 
size after a flush had been cut, and four flushes were taken from May 
to November, but little difierence was found in the yield of camphor whether 
two or four flushes were taken, due probably to the higher camphor con- 
tent of more mature leaves. 

A forecast of yield is given by the authors, based on data obtained 
during three years' investigations, full details of which are given in the 
article. 

When formi n g a plantation it is recommended that seed be germin- 
ated in a nursery and the seedlings transplanted rather than that the sow- 
ing be made in the field. At 5 years the plants will be large enough for 
cutting back, although full yields may not be obtained until a little later 
Details are given respecting transplanting and cultivation. 

The distillation of the camphor is fully described, and the financial 
prospects of the industry discussed. 

As a result of their investigations the authors conclude that cam- 
phor may be easily cultivated in all parts of India with a rainfall of 40 
inches and over, but that as a commercial enterprise it should not be 
grown outside the tropical areas. W. S. G 

629, Copaifera spp. and Production of Copal Oil in Brazil. 

Teixeira, E. Huile ou baume de Copahu. Minister e de V Agriculture, de 
V Industrie et Commerce, Service des Renseignements, pp. 1-8. Rio de Janeiro, 
1923 - 

Species of Copaifera are found growing abundantly in Brazil, espe- 
cially in the State of Rio de J aneiro. The author gives a brief review of 
the oil value and the synonyms employed relative to the different types. 
Special attention is drawn to the observations made by M. EE Coimte 
in the Amazon district. 

In the north, Copaifera reticulata has the highest oil value, followed 
by C. Martii , noted also for the superior quality wood. Further south, 
the species C. officinalis and C. Langsdorfi are the most common. 

The yield of oil per tree is estimated at 4-5 litres, and at times as 
much as 15-18 litres (80 %). The author gives a description of the che- 
mical composition and general characteristics of the oil. Distinctions 
are also made between the appearance of the trees. The method of extrac- 
tion recommended by EE Coimte is given namely the insertion of a 
bamboo in the trunk having first made a hole in the upper and lower 
portions of the bark. The oil passed through the bamboo tubing is 
easily collected. 

Data relative to the exportation of copal oil from Brazil since 1863 
are given. In 1921 the exports amounted to 135 5 1 ^ tons (valued at 
250 contos, 434 milreis). A table shows the exportations into Argentine, 
England, France, Germany, Italy and the United States, years 1910-1918. 

J M. E. Y. 
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630. “ Resine de Ganarium ” of Tonkin. 

Bulletin Economique de VIndochine, Refine de Canariutn du Tonkin 
Year 25, No 154, pp. 359-3&Q. Hanoi, 1922. 

This oleoresin derived from a species of the Fam. Burseraceae growing 
in Tonkin is a black, fairly plastic and tough material, slightly sticky and 
with a lemon coloured and glutinous interior, and with a pleasant odour 
The composition is similar to other resins, but in this respect, the lack of 
saponifiable resins, capable of giving acid resins should be noted. 

The sample examined, however, contained 28.8 % by weight of resin* 
ous substances, but quite apart from the question of reaction and classi- 
fication. 

The proportion of volatile oil is 12.3 % and after distillation is consid- 
ered of commercial value as a fairly cheap perfume. If distillation is 
carried out at a comparatively low cost and regularly, it should be possible 
to produce sufficient quantity to act as a substitute for the increasingly 
scarce and costly terebenthine, to supply local and export needs. 

R. D. 

631. The Time of Harvest in the different Sugar-Producing Countries. 

V. HaerevELD, J., De ovg ttyd in verschillende suikerlanden. Ar chief 
voor de Suikenndustrie in Nederlandsch-Indie.. Year 31, No. 36, pp. 43-946, 
figs. 2. Soerabaja (Java), 1923. 

The American Sugar Refining Company prints in its annual report 
for 1922 of the world's sugar production in relation to time of harvest, a 
graphic chart winch we here reproduce : 

The outer circle is divided into 12 equal segments representing the 
months of the year. The sugar production in the different countries is 
shown by dark lines. The size of the harvest is given by the distance be- 
tween these lines and the central point of the circle. In order to facilitate 
comparison, amounts up to 1, 2, 3 and 4 million tons are shown by the radii 
of concentric circles. Europe, considered as a unit, is the only producer 
with an output exceeding 4 million tons. In this chart, Australia with a 
production of 250 000 tons, and Africa with a output of 550 000 tons, do 
not appear, probably because these figures are the returns from many small 
crops that are not large enough to be introduced into the diagram. 

Eet us study the chart beginning with December , when the season of 
two ot the largest producers begins. At this time the sugar-beet harvest 
is at its height in Europe ; the sugar-cane harvest is beginning in Cuba and 
British India, while it is in progress in many parts of South America (Bra- 
zil, Peru, Demerara) ; in the United States, the sugar harvest is drawing to a 
close, it is beginning in Hawaii, and in progress in Formosa and the Phi- 
lippines, while it is at its height in Eouisiana. 

In January, the sugar-beet harvest is at an end in Europe ; the sugar 
season is gradually reaching its maximum in Cuba, is in progress in British 
India and some of the countries of Central and South America (West In- 
dies, San Domingo, Peru, Brazil) , as well as in Hawaii and Formosa and 
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the Philippas, though it is only just beginning in Torto Rico and is fin- 
ished in Louisiana 



Fig. 106. — Sugar Production in different Countries (in Tons). 


I-XII = Months of year. 
B = British India 
C - Cuba 
E = Europe 
H = Hawaii 
J = Java 


E = Eouisiana 
T = Fhilipiues 
R = Porto Rico. 

V = Various 

Y = Japan, Formosa. 


In February, the sugar season is in progress in Cuba, British India, 
several parts of Central and South America (West Indies, San Domingo, 
Peru, Brazil) and in Hawaii, Formosa, Porto Rico and the Philippines. Ex- 
cept m the case of Brazil, where it finishes in February, the sugar harvest 
continues through March, April and May, while it begins in the latter month 
m Demerara, Argentina and Java. 
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In June, Cuba is still occupied with the sugar harvest but it i s 
finished in British India. As regards Central aud South America the 
season is finished, whereas it is still in progress in the West Indies, San 
Domingo, Peru and Argentina; it attains its maximum in Java and 
Hawaii and ends in Formosa, Porto Rico and the Philippines. 

In July, the sugar production of Cuba begins to fall off greatly ; of 
the States of Central and South America, Argentina and Peru alone have a 
large output, the harvest is in progress in Java and Hawaii. 

In August, only a few sugar-1 actories are working in Cuba ; the figures 
for Central and South America, as well as for Java and Hawaii, are the 

same as in the preceding month. 
The sugar-beet harvest begins in 
the United States. 

In September , the last facto- 
ries in Cuba are shut down; it 
is quite exceptional for any to 
continue working up to October. 
No change in Central and South 
America. — Java and the United 
States are beginning and Hawaii 
is finishing the season. 

In October , the beetroot 
sugar season begins in Europe. 
In Cuba the sugar season is 
ended ; in south America, Deme- 
rara and Brazil it is beginning ; 
in Peru and Argentina it conti- 
nues, as it does also in J ava and 
the United States. 

In November, the sugar sea- 
son reaches its height in Europe ; 
in South America, Demerara, 
Brazil, and Peru it is in progress, 
Fig. 107. — Total sugar production for while in Argentina it is at an 

various months. Letters A-N -= months end, and also in Java. In the 

of year. United States, the beet sugar in- 

dustry is working to the fullest 
extent ; in Formosa, the Philippines and Louisiana, the sugar season is 
beginning, in fact, in the latter State, it may be said to have commenced 
in October. 

It would appear that sugar-production never stops, but as always in 
progress in a certain number of countries with a large output (only countries 
producing over 100 000 tons of sugar per annum have been taken into ac- 
count). There are, however, considerable differences in the number 0 
tons produced. Graphic chart No. I registers the production of near y 
17 million tons. The total production each month can also be shown 
graphically. 
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Expressed in thousands of tons, it would be as follows : 


January 

3380 

July 

375 

February 1150 

August 

875 

March 

1150 

September 

586 

April 

1150 

October 

1623 

May 

1385 

November 

1739 

June 

1385 

December 

2404 


These figures are represented graphically in fig. 108. 

Thus, September marks the lowest level of the world sugar production 
which later rises rapidly to attain its maximum in December and January, 
to again decrease regularly with a slight rise in May and June. 

D. v. vS. 

632. Deterioration of Sugar-Cane after Cutting. 

LEE, H. A. and Clara, F. M. Journal of the Board of Agriculture of Bri- 
tish Guiana, Vol. XVI, No. 2, pp. 99-101. Demerara, 1923. 

The work was undertaken to ascertain the loss in sugar between 
harvesting and milling the cane. 

The first experiment was to determine the loss caused by topping 
cane,’ that is, cutting off the points for seed, and allowing the cane to 
stand in this condition. It was shown that cane harvested and milled 
the same day gave a polarisation of 16.74 % and a purity of 89.1 % 
whereas when cut and carried four days after topping, these figures had 
fallen respectively to 13.91 and 73.2. 

The second experiment ascertained the loss caused by cutting cane 
and allowing it to he in the field before loading and milling . The re- 
sults are shown in the following table : 


Day 

1 

Polarization % 

Purity % 


16.56 

89.0 


15.20 

81.0 


14.78 

77 .o 


13,80 

71.1 


1 3- 63 

68.7 


These data show the necessity for rapid handling of cane when har- 
vesting, so as to avoid the loss which occurs when canc is allowed to he 
in the field after cutting and before it is milled. W. S. G, 


633. Tea Selection in Java from 1915 to 1920. 

Cohen Stuart. Dr. C. P. Verslag over de selectie-werk Laamheden 
1915-1920. Mededeelingen van het Proef station voor thee, No. LXXXII, 
pp. 1-60, figs. 7. Batavia, 1923. 

This report is a contin uat ion of Mededeeling XL w ^ ie y e a 

detailed account of the various problems involved in tea breeding is to 
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be found. This paper deals with four sorts of selection woik : i) work 
done in the seed garden atTjinjiruan (Bandoeng); 2) accurate description 
of the characteristics of commercial seed types ; 3) the creation of special 
seed gardens (immunity, quantity, quality) ; 4) study of the literature 
on foreign tea districts and the import of new types. 

1) As the nurseries have been used up entirely, the selection gardens 
at present chiefly consist of seed gardens. Besides some plants and seeds 
received from Cochin-China in 1916 and plants obtained from Tonkin 
were planted in the type collection. Seeds and plants from Siam received 
in 1918 did not turn out well. 

The author explains why the seed gardens at Tjinjiruan are desig- 
nated by population numbers instead of the current commercial names, 
which would be misleading to the real nature of the selected seed types, 
and would divert the attention of purchasers from the object, to obtain 
seed types excelling in essential properties (viz — large production, im- 
munity against Iielopeltis etc.), not in names or in outward appearance. 
Besides the original populations have been selected and thinned out until 
only about 0.1-0.2 % are left as mother trees. 

The author includes figures showing a good mother tree, views of 
the populations after thinning out, and a simple device for counting large 
numbers of tea seeds. 

2) Repeatedly the author was requested to formulate the botan- 
ical characteristics distinguishing the commercial types. Such “ ready 
eye-marks ” as Sir G. Watt (i) published are, however, not reliable. To 
the author it seems impossible to formulate, as all commercial types are 
populations in the genetic sense, i. e., mixtures, both outwardly and con- 
stitutionally widely heterogenous. 

It is, notwithstanding possible to determine the fitness of a given 
population, by making a " population analysis ”, i. e., by counting in 
a certain nursery the hybrid plants, such with good branching the 
ill and badly developed plants. These characteristics at least can he 
expressed in numbers. Example, 50 plants taken as a sample : Flower- 
ing 10 %, diseased 4 %, badly diseased 0. Badly branched 44 %. Bad 
type 38 %. Badly developed 42 %. Average height 257 cm. (highest 
370). Kept for seed garden 18 %. 

The author gives in an appendix some results of this method of analysis 

3) The author doubts if the choosing of plants with large, soft, 
light-green leaves can be the right way of selecting. For the next genera- 
tion more stress should be laid on quantity and quality and resistance 
against disease. By means of an inquiry among the tea planters it was 
ascertained that many planters were acquainted, with individual tea 
plants apparently free from Helopeltis , or with an extraordinary leaf 
producing capacity, and some planters had seen bushes resistant against 
root fungi or scarlet mite (Brevipalpus), but only in a few cases these 
bushes had been marked. 

{l} G. Watt, Commercial product of India, 1908, p. 309. Tea and the Tea 
Journ. Roy Hort. $oc„ XXXII, 1907, pag. 64. 



CROPS OP TEMPERATE AND TROPICAL COUNTRIES 


993 


The first stage of the investigation on immunity for Helopeliis should 
be to discover and to observe resistant plants ; this is most reliable in 
searching only badly infected gardens, without, however, expecting to 
find plants absolutely free from disease. External factors producing 
immunity should be looked for, especially when the " immune ” plants 
are found in little groups. The immune and very badly attacked plants 
should be marked and later on, grafts of resistant and non-resistant 
bushes should be carried to another locality, so as to make sure of the in- 
herent factors, and breeding of immune types can be aimed at. 

The leaf producing capacity was the object of an extensive series 
of observations carried out in 1920. It cannot be recognised by mere 
inspection, as the size of the plant frame is misleading. It has to be de- 
termined by a series of pluckings and to be expressed in amount of leaf 
produced per in 2 of plucking surface in each separate plant per annum. 
The best producers are to yield grafting material for a special seed gardeu 
which is to be compared with a “ contra selection *' of medium producers. 

The selection of high quality tea does not seem to be worth while as the 
tea market is very conservative and big tea brokers do not like novelties. 

The author describes however some selection work done in this di- 
rection (selection of dark-and light-green plants). 

Import and investigation of new types is of small interest in tea 
selection. In Java, after the first importation of China seed about 1830 
and Assam type about 1880, there has not been introduced any essential 
new type, with the exception perhaps of Manipur and Burma seed. The 
question is whether, in the case of tea, original planting material should 
be introduced or not. The possibilities in the way of selection are not 
exhausted, as far as concerns the tea stock present in Java, since selec- 
tion has only recently been adopted. The author then reviews his studies 
of foreign literature and information rceived from Indo-China, Tonkin, 
Assam, Cochin-China, Burma, Siam, Calcutta, Singapore, Japan and China. 

The last chapter of the report contains a programme for the Tjinji- 
ruan gardens. When all the grafting work has been carried through, 
seed production is expected to begin (for 9 gardens) about 1928, and 
for 8 gardens about 1930. The plants selected on account of their leaf 
production capacity may yield seed between 1928 and 1933. Of course, 
in any case, the offspring must be carefully tested before any guarantee 
about the seed quality can be given, so that the terms mentioned above 
should be extended by about 5 years. 

The volume contains two tables : a plate of the selection gardens, 
and a specification of the nurseries. Also 3 short appendices on the same 
questions, which had been published in other reviews ; 7 photographs an 
a map of the seed-gardens of Tjinjiruan. D - v * S ' 

&34- Care of Tea-Seed Bearers. 

AtjchilnECK, G. C. The Tropical Agriculturist, Vol. LX, No. 2, pp. 69-72, 
plates 2. Peradinya, Ceylon, 1923. 

The diminution of seed from tea-seed bearers, has recenti} been 
under investigation. Prom data obtained by the Department ot Agn- 
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culture it is shown that in some cases the yield from trees 25-35 years 
old has been reduced by 50 % during the past ten years. As the plant 
lives for 75 years at least, this cannot be due to old-age. 

Examination of seed-bearers shows that these are often over-crowd- 
ed. Tea-plants are normally spaced 3 ,y 2 to feet apart, which is 
sufficient when the plants are pruned to a height of two or three feet, 
but when allowed to grow for seed they reach a height of 15-20 feet, and 
need a space of not less than 12-15 feet square. In consequence, lateral 
growth is decreased and vertical growth increased, which causes the 
production of wood and also a diminished leaf -surface, on which the 
seed depends. Improvement may be effected by the removal of some 
of the weaker trees and by the pruning of non-productive wood, but 
it is doubtful whether abnormally tall trees would be able to spread 
laterally and so increase their leaf surface sufficiently. 

When planting new areas it would be better to set the bearers at 
intervals of 12 feet, or 300 plants per acre. Attention should be paid 
to pruning, so as to produce a wide-spread head, as seed is borne chiefly 
on the periphery of the head. New and productive branches must be 
forced annually by cutting back the older laterals, and light and air must 
be admitted. W. S. G. 

635. Hop Investigations, Wye College, England. 

Salmon, E. S., and Burgess, A. H., Journal of the Institute of Brewing, 
Vol. XXIX, No. 6, pp. 400-410. London, 1923. 

The Institute of Brewing Research Scheme includes The Hop 
Nursery and its extension, under the charge of Prof. Salmon, allows 
for growing about 5000 varieties of hops. Many of these are worthless 
as commercial varieties, but are valuable for use as parents in cross- 
breeding. A record is kept of the seedlings as regards yield, brewing 
qualities, and resistance to disease ; cuttings are taken from promising 
seedlings and tested on commercial lines, worthless plants being removed 
and their places taken by fresh seedlings. 

From tests made in the greenhouse during 1922 no less than 348 new 
seedlings were found to be resistant to " mould ”, in most cases the resist- 
ance was complete. These seedlings were the result of crosses between 
the Golden Hop and certain of its seedlings, Bates Brewer, and a male 
hop from America, immune to " mould ”. Crosses were made between 
hybrid seedlings of American origin with the highest resin-content and se- 
lected male hops, some of which are immune to “ mould”. 

At the Institute’s Experimental Oast, Paddock Wood, thirteen se- 
ries of experiments were carried out by A. H. Burgess, with respect to the 
drying and sulphuring of hops, the following conditions being studied : — 

1) Variation of amount and time of application of sulphur. 

2) Variation of temperature. 

3) Variation of air-speed. 

1) Variation of amount and time of application of sulphur. — The 
amount and proportion of the resins, and the rate of drying was found to 
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be unaltered by the use of sulphur; hygroscopicity after drying was 
unaffected. The sulphured hops had a better colour than those unsulph- 
ured, and the best colour was obtained by burning the sulphur one hour 
after loading. A bad colour was caused by sulphuring just before the 
hops were finished. 

2) Variation of temperature. — The ratio of hard to soft resins 
was unaltered by temperature in drying. Temperatures employed ranged 
from 122 0 F, to 212 0 F. Laboratory experiments show, however, that 
the soft resins are changed to hard by continued heating at 212 0 F. 

It was found that hops are liable to become “ reeked ” if the initial 
temperature rises above 140 0 F, with an air current of 23 feet per 
minute. 

3) Variation of air speed. — Air speeds varied 1 x 4 ween 13 and 

64 feet per minute. No alteration was found in the amount or ratio of 
resins. With high speed air currents “ reek ” was caused, which was not 
the case when a lower speed was employed, the temperature being the 
same. The rate of drying appears to vary in proportion to the square 
roots of the air speeds employed. The residual drying power of the air 
was tested in all the experiments. W. S. 0. 


636. Variations in the Scent of Artemisia as a Result of Grafting. 

DANIEL. La variations des parfums sous l’influence du greffage. Comptes 
Rendus des stances de V Academic des Sciences, Vol. 176, No. 15, pp. 999 *i°°u 
P aris, 1923. 


In the course of a series of grafting experiments on aromatic plants, 
the author has noticed an interesting effect produced by the stock on the 
scion and vice-versa. 

Thus, Tenacetum and Artemisia, when grafted on Chrysanthemum 
frutiscens, become perennial, while their leaves decrease in size, and change 
more or less in shape and colour ; on the other hand, the hardiness of the 

Chrysanthemum is increased. . . 

With these morphological modifications, which are noticeable the first 
year, but become accentuated as the plant grows older, are associated al- 
terations of scent and flavour that also increase with the age of the plant. 
A scion of Artemisia absinthium with very delicate, finely-divided leaves 
produced after three years, normally developed seeds capable of germina- 
tion. In one of the seedlings raised from this seed the type characters 
had been distinctly modified by the effect of the grafting. The progeny 
of this plant was composed of individuals of very varied appearance, some 
much resembling the normal form, while others had finely divided leaves , 
the two extremes were connected by all the intermediate gra es. 

These phenomena prove that in Artemisia, as m many other species 
symbiosis not only affects the grafted plant, but also its progen> o 

a negative and positive manner. . ... 

The author is of opinion that research m this direction might afford 
results of great importance to the perfume industry. 


G. A. 



996 AGRICULTURAL INTELLIGENCE 

637. History and Status of Tobacco Culture in the United States. 

Garner, W. W. and Moss, 1 $. G. (Bureau of Plant Industry), and 
Yohe, H. S., Wilkinson, F. B., and Stine, O. C. (Bureau of Agricultural 
Economics). United States Department of Agriculture, Year Book 1922, 
pp. 395-468, figs. 28. Washington, 1923. 

During the five-year period 19 17- 1921, the average area reserved 
for tobacco in the United States was 1 702 000 acres, the production 
1 362 000 000 lb. and the average crop values was $364 620 000. This 
output, which leads the world, includes a great diversity of types of to- 
bacco. Kentucky, North Carolina and Virginia produce two-thirds of the 
total yield. The magnitude of manufacturing operations is indicated 
by the census returns. For comparative purposes a survey is made 
of the world production of tobacco followed by a review of the acreage, 
yield and production in the States. The marked increase in average 
production since 1879 is very striking viz. 350 000 000 lb. risen to 
1 075 418 000 lb. in 1921. 

Historical development. — A report of the origin and gradual develop- 
ment of production and the changes occurring in various States. There 
has been a tendency throughout towards increased specialisation, and it 
has been gradually evolved that each set of types of tobacco can be 
produced only under certain special conditions of soil and climate and by 
adopting certain methods of growing and handling the crop. Each pro- 
ducing section supplies a definite type peculiarly suited for specific 
trade purposes. 

Classification of types : a) Dark fire-cured and air-cured ; 6) bright 
flue-cured ; c) cigar leaf ; d) white Burley. The present geographical 
distribution of these types is given, the development traced and the 
respective values are cited. Types b) c ) and d) show a marked increase 
in production in recent years. 

Factors influencing production . 

1) Systems of cropping : A comparison is made between the systems 
adopted in different States and it is of interest to note that a well-balanced 
rotation — wheat, grass, clover, maize, tobacco, on heavy soils in 
Lancaster Pa. has given more regular and satisfactory results, including 
the evident value of winter feed for stock, than the highly intensive 
one-crop system on the lighter loams in Connecticut. The large yield in 
the second case is liable to decline at a certain period. 

However, in order to maintain constant quality of tobacco from year 
to year, the prevailing practice in Maryland has been to grow two or more 
crops of tobacco on the land, chiefly without manure, and in some cases 
with a catch crop of wheat ; this is followed by maize after which the land 
remains fallow for some years. Under this system the yield has remain- 
ed constant at approximately 700 lb. The system of continuous crop- 
ping and lying fallow has also been adopted in North Carolina, except 
that more fertilisers are used. 

2) Influence of soil and climate on quality : The differences in 
quality are emphasised — and the deleterious effects of water-logged soils, 
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drought, frost etc. A report is given of investigations on the correla- 
tion of weather and yield in Ohio and Kentucky. The importance of 
fairly high temperatures and a moderate evenly distributed rainfall is 
generally recognised. The physical and chemical nature of the soil con- 
stitutes an important factor in leaf development : the cigar wrapper and 
binder types are grown on sandy loams with low water-holding capacity 
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Fig. ioS. — Distribution of labour in growing of tobacco three producing districts. 

A = Plant bed F = Harvesting 

B = Field preparation G = Curing 

C = Transplanting. H = Stripping and marketing 

D — Cultivating T v = Kentucky Burley 1919. 

E = Topping, worming, suckering and M --== Kentucky Dark (Fire-cured 1919). 

spraying X = Georgia 1920 Bright flue-cured. 

I — Man labour. — II = Horse labour. 

(Connecticut, Quincey, Fla. Wisconsin) ; the cigar filler type on silt and clay 
loams (Pennsylvania) ; the Burley on fertile phosphatic limestone (Kentucky 
and S. Ohio) ; the dark fire-cured and air-cured on heavy silt and clay 
loam (Kentucky, Tennessee, Virginia) ; flue-cured on sandy loam (texture 
depending largely on subsoil) cigarette and granulated pipe smoking 
grades on light soils and low proportion of clay subsoil ; plugfiller and 
wrapper grades on heavy soil with more clay in subsoil. 

The growing of high grade cigar wrapper leaf from Cuban seed under 
an artificial shade of cheese cloth or of States is an out-standing develop- 
ment. 

Fertilisers . — The respective requirements of the various types is 
discussed. 

(««3 
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Diseases and pests . — The most serious pests are the homworms 
(Pflegethontius quinquemaculata) and P. sexta. — Others prevalent are 
Chloridea virescens, Epitrix parvula, Lasioderma serricorne. — Control me- 
thods are suggested. The <f Wildfire ” disease has been the cause of the 
most damage, although several others are reported. The bluemould has 
recently been introduced. 

Cost of production. — The report includes details with reference to 
amount and distribution of labour, wages, land rents, costs of upkeep 
and maintenance of tobacco bams, and the comparative demands for the 
various types. A grouping of the records for different districts indicates 
an increase in yield corresponding with an increase in cost per acre and 
a decrease in cost per pound e. g. in Kentucky, farms producing from 600 
to 1000 lb. per acre Burley tobacco showed an average cost of $237 per 
acre and 30 cents per lb. while those yielding over 1500 lb. per acre 
showed a cost of $330 per acre and 24 cents per pound. The fact that 
rank growth is often associated with poor quality and low returns should 
be remembered, and risks should consequently not be taken liable to 
sacrifice quality. 

Financial basis. — Tobacco growing has been found particularly 
suitable for the tenancy system, a method largely adopted in the Southern 
States ; the tenants share of the crop is one-half or two-thirds, depending 
on the amount of fertiliser furnished by the landlord ; the tenant in both 
cases is responsible for the labour, teams. and machinery. — The cropi s 
grown largely on a cash basis. — Under the share-rental system, the 
tenant usually receives half the value of the crop, and supplies the hand 
labour, the other items being divided between landlord and tenant. The 
self-operated method is limited only to certain northern-growing sections* 

Marketing . — Three systems are in use : viz. Auction (Maryland, 
Virginia, Carolina, Georgia, Tennessee, Kentucky, S. Ohio, Indiana and 
Missouri); farm sales (cigar-leaf sections); co-operative marketing (ge- 
neral). Details are given as to the preparation for auction — and it is 
noted that the best marketable condition should contain 15 to 30 % moist- 
ure ; excess of moisture should be avoided. A descripton is given of 
the warehouse auction methods : viz. the loose-leaf auction system, sell- 
ing in packed form at public auction, and the closed-bid method i. e. 
samples displayed by the broker or commission merchant and bids col- 
lected for the same. 

In farm selling, scarcely any attempt is made to classify tobacco with 
respect to quality and sales are made for a general average price. The 
contract method is largely practised. 

The co-operative marketing includes three distinct lines:— co-oper- 
ative packing, co-operative sales agencies and co-operative pooling. 
Each is described fully in the report. The most common form practised 
is the pooling or co-operative association system. From 50 to 75 % of 
the tobacco production in a particular section is determined upon as a 
goal, and the organisation does not proceed to act until this percentage 
has been pledged to the pool by individual farmers who sign contracts, 
agreeing to sell and deliver their entire crops for a certain fixed number of 
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years to the pool, which undertakes to sell the tobacco and present 
returns to the farmers after deduction of operating expenses. These as- 
sociations are organised without capital stock ; the tobacco received is 
sorted and graded and advance payments made accordingly. The sub- 
sequent sale to dealers or transmission for shipping purposes is entirely in 
the hands of the association. 

Prices. The data obtained is based on geographical division of 
types rather than on actual characteristics, owing to the absence of an 
uniform system of grading. A graph illustrates the rise and fall from 
1865 to 1921. A survey is made of the locations of licensed warehouses 
and the licenseed inspectors, graders and weighers. The average farm 
price for the 1921 crop was about 89 % above pre-war figures. 

Exports and Imports and Home Consumption. — The gradual increase 
in export trade during this last three centuries is traced — at the close 
of the war an excess of 750 000 000 lb. is given, the larger proportion 
being absorbed by Great Britain, the next in order of sequence being 
France, Italy and Germany (each 10 %), Netherlands (6 %), Spain (5 %), 
Australia and Canada (each 4%), Belgium (3%), China (2-5%). As 
regards imports, these are limited to cigar wrapper leaf from Sumatra 
(average 6 000 000 lb. per annum), cigar filler and wrapper from Cuba 
(average 22 000 000 lb. per annum) tobaccos from Turkey (26 000 000 lb. 
approximately) . 

The per capita consumption of tobacco has steadily been on the in- 
crease for many years. This is evident from the figure which shows 
the home consumption and distribution of leaf in the manufacture of ci- 
gars, cigarettes, tobacco and snuff (1897-1921). It is notable that the 
increase is confined largely to cigarettes. Details are given as to the re- 
turns of the Commissioner of Internal Revenue. In 1921 as much as 60 
billions of cigarettes were produced of which 8 l / 2 billions were exported. 
A comparison is made between the import and export trade of unmanufac- 
tured tobacco in the various countries concerned. The United States 
furnishes 41 % of the total. Full references are given relative to the 
import duties and internal revenue taxes. 

The question has been raised as to the advisability of extending 
the tobacco crop to new territories. It appears that, taking into consi- 
deration the possibilities of production in excess of demand and the mark- 
ed effects of soil and climate in each region on the type of leaf and the 
corresponding commercial demands, the exploitation of new territories 
is not practicable. k. Y - 

638. Tobacco Soils and Fertiliser Experiments. 

Oosthuizen, J. du P. (Manager, Experiment Station, Rustenburg) „ Jour- 
nal of the Department of Agriculture, Union of South Africa , Vol. VII, ^No. 1, 
pp. 21-35, figs. 5, illustrations 14, Pretoria, 1923. 

The results of the author's long series of experiments may be summar- 
ised as follows : — Climate and soil influence the character of the tobacco 
plant and are chiefly responsible for the distribution of the different types 
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of tobacco. The grade is more dependent on the cultural methods, the 
fertilisers, and the curing of the crop. Sandy and sandy loam soils ge- 
nerally produce bright tobacco and heavy clay soils dark coloured tobacco; 
an exception is the black, clay, norite soil but the high lime content 
of this soil is probably the cause of the bright leaf. 

More attention should be given to the suitability of the soil type in 
each area ; the mechanical composition seems to have greater influence 
on the type than the chemical composition. Lime is an important factor 
and was found to increase the yield on the acid soil of the Rustenburg 
Station, and the same result was obtained with phosphates. Phosphates, 
and to a lesser extent potash, increased the percentage of cigarette leaf, 
but nitrogen caused a decrease. Farmyard manure gave the biggest yield 
and the largest leaves, but lowered the percentage of cigarette leaf. A 
combination of farmyard manure and phosphates gave a high yield of 
good quality tobacco ; the nitrogen content of a complete fertiliser for 
bright tobacco must not be high. W. S. G. 

639. * Papaw^ and Papai n. 

Thomas Ellis, and Beckley V. A., Grootfontein School of Agriculture, 
Middleburg. Journal of the Department of Agriculture , Vol. IV., No. 4, Pre- 
toria, South Africa, 1923. 

The Papaw (Carica papaya) is propagated from seed, but good results 
have been obtained by grafting shoots from selected trees on to saplings. 
Trees may be planted at distances of 10 X 8 feet. Eruit should be ready 
for picking in about twelve months after planting the young seedling and 
the tree continues to be profitable for 4 or 5 years. The yield is about 
30 fruits per annum, or a total of 150-200 per tree. The fruit weighs 
from 2 to 6 lb. The papaw contains papain, an enzyme, used as a 
drug in place of pepsin. Papain is sold as a soft, creamy powder at a price 
of about 3s. 2d. per oz. 

The latex containing the papain is obtained from the fruits by scratch- 
ing or cutting the rind with a bone or wooden knife, and collecting the juice 
in a glass or china vessel. The fruit must not be cut with a steel knife, 
nor the juice collected in a tin, or the papain will be darkened in colour and 
of little value. The latex is spread on unbleached linen stretched on 
frames and dried as rapidly as possible, but the temperature should not 
exceed ioo°F., or the activity of the enzyme is decreased. While still warm 
the dried material may be ground in a small mill and packed in clean air- 
tight tins, or preferably bottles. W. S. G. 

BIBLIOGRAPHICAL NOTES. 

640. Gutllaumin A. {Assistant au Museum). Les cultures en Oceanie frail - 

9aise, Revue de Botanique appliqude et d* Agriculture coloniale. Year 3, 

No. 21. pp. 322-327. Paris, 1932. 

A survey of the present position of the following crops in French 
Oceania: banana, coffee, cotton, vanilla. R. D- 
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641. Norton, L. J . An Economic Study of the Production of Canning Crops 
in New York. Cornell University Agricultural Experiment Station, Bul- 
letin 412, pp. 1-82, tables 82. Ithaca, N. Y., 1922. 

Report of investigations made in New York to obtain reliable informa- 
tion concerning the production and cost of the principal crops grown for 
canning factories, viz. peas, tomatoes, maize, and lima beans and to study 
some of the factors influencing the economical production of these crops. 

M. L. Y. 

642. Sutton, G. L. (Director of Agriculture) and Vanzetti, P. (Wheat Experi- 
mentalist). Standard 'Wheat Varieties for the West Australian Wheat 
Pelt. Department of Agriculture, Western Australia, Bulletin No. in, 
pp. 4 + map. Perth, 1923. 

A summary of the desirable characteristics of wheat varieties and de- 
scriptive large scale map showing the distribution in Western Australia 
of the early, midseason and late zones for planting. The four varieties 
mentioned are : Yandilla King, Nabawa, Gluyas Early, Florence, all 
of which are resistant to disease. A short description is given of each, 
including the two standard oat varieties, Algerian and Burts early. 

M. h. Y. 

643. SampiETro, G. Ricerche sui rapporti fra la catalasi dei risi e la capacita 
germinativa (Investigations on Correlation between Catalase content and 
Germination Capacity of Rice). II Giornale di Risicoltura. Year XIII, 
No. 9, pp. 1 33- 14 1, figs. 1. Vercelli, 1923- 

According to the results obtained, the author concludes that rice be- 
longs to a species with a relatively high germination capacity and catalase 
content. Information at present available does not, however, yet allow 
of the practical application of this principle for the rapid estimation of 
the seed value. F. D. 

644. PONSARD J. Une ferme a pommes de terre. Jour>ial d* Agriculture pratique , 
Year 87, No. 21, pp. 41 7-415. Baris, 1923. 

Description of the system adopted on a farm near Paris where the 
potato is grown in a 2 year rotation with wheat and oats. R- D. 

645. CROUX, P. Les Asclepiades a tubercules a Madagascar. Revue deBota- 
nique appliqude et d’ Agriculture Coloniale, Year 3, No. 20, pp. 252-257. 
Paris, 1923. 

A description of the 18 Asclepias spp. found in Madagascar, Although 
only a limited number of these tubers are used for food purposes at the pre- 
sent time, a wider knowledge of these plants should result in a more ex 
tended use of their nutritive material. 


• R. D. 
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646. Trabtjt, E. Ee Bersim on Trifle d’Alexandrie. Revue de Botanique ap- 
pliqute et d’ Agriculture Coloniale , Year 3, No. 21, pp. 333-342. Pa- 
ris, 1923. 

The Alexandrian Trefoil (Tri folium Alexandrinum) has been success- 
fully used in rotation with cotton in the valley of the Middle-Niger. It 
is also common in North Africa where it has proved equally satisfactory. 
The article includes details as to botanical characteristics, varieties, culti- 
vation, composition and utilisation. R. D. 

647. NEidig, R. E. and Snyder, R. S. (Idaho Agricultural Experiment Station, 
University of Idaho), Sunflower investigations. Journal of Agricultural 
Research, Vol. XXIV, No. 9, pp. 769-780, tables 6. Washington, D. C.. 

1923 (I). 

Discussion on the composition of sunflowers, time for cutting for silage 
purposes, distance apart for planting, and comparative results obtained 
in Idaho (U. S.). M. E. Y. 

648. Neidig, R, E. and Snyder, R. S. (Idaho Agricultural Experiment Sta- 
tion). Sweet Clover Investigations. Journal of Agricultural Research, 
Vol. XXIV, No. 9, pp. 795-799. Washington, D. C., 1923. 

Report of investigations made in order to test the value of Melilotus 
" alba and M. officinalis as silage crop substitutes on land not suitable for 
maize or sunflower in Idaho (U. S.). The report includes detailed analy- 
ses of the sweet clover varieties and the silage obtained. M. E . Y. 

649. Ferrara, A. and Titta, G. A. Composizione chimica dei fieni naturali 
della Cirenaica (Chemical Composition of Wild Fodder Plants in Cv- 
renaica). L*. A gricoltur a coloniale, Year XXVII, No. 8, pp. 294-303. Flo- 
rence, 1923. 

Analyses of 26 species of fodder plants, part of a collection sent from 
Cy renaica to the " Istituto Agricolo Coloniale Italiano " for botanical and 
chemical analysis. A detailed table shows the diversity of types found in 
the different parts of Cy renaica and a comparison is made with species 
common to southern Italy and in natural pastures. In general there is a 
distinct similarity between the three groups. F. D. 

650. Deeanotte (ConseiUer agricole k la Direction G 4 n£rale de V Agriculture). 
Ee Murier fourrage d'6t£ (The Mulberry Tree as a Summer Forage Plant). 
Regence de Tunis. Bulletin de la Direction Ginerale de V Agriculture, Year 
27, No. 112, pp. 103-114. Tunis, 1923. 

The author after calling attention to the importance of silk production 
in Tunisia, notes that the mulberry tree should also serve a useful purpose 

{1) See R. 1923, No. 379- (Ed.). 
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in Northern Africa as a fodder plant, Without irrigation and at a critical 
period of the year, the summer and autumn, it supplies an abundant 
green forage which is much appreciated by stock. The article includes 
details as to methods of cultivation, yield, composition and utilisation 
in the different countries. R. D. 

651. TmoN, L. (Chef du Labor atoire de Chimie de Bom a), be Dolichos bulbo- 
sus. Bulletin Agricole du Congo Beige. Vol. XIV, No. 1, pp. 61-64, 1923. 

General review of the forage value of Dolichos btdbosusD- ( = Parity- 
rhizus angidatus) ; characteristics and distribution ; followed by a detailed 
analysis of tubers obtained in the Belgian Congo compared in nutritive 
value with potato, carrot, radish, beet, turnip, Jerusalem artichoke. 
Reference is made as to the best time for collecting tubers. 

M. h. Y. 

652. TRABUTL.be coton a la Ferine experiment ale de " Ferme Blanche", 
annees 1920-21-22 (Cotton at the Experimental Farm “ Ferme Blanche 
Years 1920-21-22). Bulletin Agri-cole de V Algirie-Tunisie-Maroc, Yaar, 29, 
No. 4, p- 61. Algiers, 1923- 

Crop yields and economic value of the two cotton varieties “ Yuma ” 
and" Pima", selections from the Egyptian "Mitafifi”. R. T>, 


653 Four 1 ’ Olivier. Compte rendu des Travaux du V emt Congris International 
d'OUiculture. Marrakech et Rabat, pp., 33^ tables and plates. Paris, 1923. 

In this work, which is illustrated by numerous photographs, a study 
is made of 30 reports drawn up by specialists. The following questions 
are dealt with : the situation of olive-cultivation and of the olive-product 
industries in Spain, France, Algeria, Morocco, Tunisia and Italy, and the 
improvements to be introduced ; the means of reconstructing old olive- 
yards and taming to account wild olive-trees ; the parasites of the olive 
and their control ; preserved olives ; pressing olive pulp ; the extraction o 
olive oil from the skins ; the treatment of olive pomace, etc This book 
is both scientific and practical and will be veiy useful to ol»w-grow^, 
olive-pressers, manufacturers and dealers, for it contains muc ^ ^ 
unpublished information. 

654. AucnlNLECK, 0. o. west African Oil Palm and its Products. Depart- 
ment at Agriculture. Ceylon. Bulletin No. 6a, pp. w8, plates 5. Perade- 
niya, Colombo, 1923. 

A survey of the world's oil palm trade, followed bya (kocnption of 
the oil, . fruits and yield in Ceylon compared with taeftartsand^d 

content on the Gold Coast and West Africa. e cultiva- 

te habit of the palm, the range of climate and soil, methods of cnltiva 

tion, diseases, extraction of oil, and factory processes. 

[€Sl-*54] 
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655. Sampson H. C. The Coconut Palm : the Science and Practice of Coconut 

Cultivation, pp. 262. Plates 40, Price 31s. 6 d. Published by John Bale 

Sons and Daniellsson Ltd., Great Tichfield St. f London, 1923. 

The a Coconut Palm », by H. C. Sampson, C. I. E. late Director of the 
Department of Agriculture, Madras, should prove of especial value to ah 
those engaged in the cultivation of the coconut, as the author is both a 
scientist and an experienced planter. 

The book is divided into three sections, the first of which describes 
the root, stem, crown, leaf, flower and seed of the palm, great attention 
being paid to the root, which in this plant is of peculiar importance. The 
second section on management of plantations is thoroughly practical in 
treatment. 

The various stages of the planting and harvesting of the crop, the con- 
tingencies and difficulties arising under tropical conditions and the proce- 
dure necessary to ensure success are described in detail. 

The third part deals with the different coconut products and their 
preparation for market. 

The 40 illustrations are of high value, and the coloured diagrammatic 
plates showing the composition of the plant and the nut at different 
stages of growth form a striking and original feature of the work. 

W. G. S. 


656. CrEvost, C. H. (Inspecteur en Chef ds Services Commerciaux) and LE- 
marie C. {Directeur adjoint des Services Economiques dTndochine), 
Les matures grasses de lTndochine. (Oil Plants of Indo-China) Bulletin 
des Matitres Grasses , No. 3 and 4, pp. 90-151. Marseilles, 1923. 

A list of the principal oils produced in Indo-China, giving local 
and scientific names, botanical and cultural details, and commercial value 
of those derived from the following plants : — Amoora (A moor a gigantea ), 
(Arachis Arachis hypogea), Brasiletto (Caesalpinia bonducella), Candlenut 
(Aleurites sp.), Camellia (Thea Sasanqua), Calophyllum (Calophyllum 
Inophyllum) , Carilla (Momordica cochinchinensis) , Castor oil (Ricinus com- 
munis), Chestnut (Aesculus sp.). Cotton (Gossypium spp.), Cynometra 
(Cynometra ramiflora), Evodia ( Evodia fraxinifolia) , Hemp (Cannabis 
saliva), Hickory ( Carya tonkinensis), Hodgsonia (Hodgsonia heteroclita), 
Horseradish (Moringa pterygosperma) , Indian almond (Terminalia Catappa), 
Kapok ( Eriodendron anfractuosum) and Bombax malabaricum) , Litsaea 
(Litsea citrata), “ May chim han ” (?) " May hin." (?), Mangosteen (Gar- 
cinia tonkinensis), Macassa.Oil (Schleicher a trijuga), Parinarium (Pari- 
narium anamense), Perilla (Perilla ocymoides), Physic nut (Jatropha curcas), 
pine (Pinus Khasya), robinia (Pongantia glabra), Sesame (Sesamum in- 
dicum ), Shaddock ( Citrus decuntana). Soya (Soya max). 

R. D. 


[* 55 - 151 ] 
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657* Pinching, H. C. General Principles of Economic Rubber Planting 
The Tropical Agriculturist, Vol. EX, No. i, pp. 3-13, Peradinya Ceylon 
1923. 

The author considers the subject under the following headings 
Selection of land, return on capital, number of trees per acre, square, ave- 
nue and quinqunx planting, weeding, and thinning out. ’ W. S.' G. 

658. The Columbian Review (Rubber Possibilities in Columbia), Vol. II, No. 3, 
p. 96. New York, 1923. 

The article draws attention to the rise in price of rubber and the 
threatened scarcity, due largely to the great demand caused by the 
development of the automobile industry, together with the export duties 
imposed by Great Britai n on East Indian rubber. In consequence, American 
business men are considering the exploitation of South America, which 
offers enormous possibilities as regards rubber. Next to Brazil, Colum- 
bia is the richest in rubber trees ; the principal rubber areas lie near the 
Amazon River, and in the Choco Mountains, both of which are convenient- 
ly situated for transport of the product to the Atlantic or Pacific Coasts. 

W. S. G. 

^ 59 - HEIM F. and ChENEVEAU C. Valeur industrielle de 2 caoutchoucs de 
plantations d’Annam. Bulletin de TAgence Generate des Colonies, Year 16, 
No. 181, pp. 8-10. Paris, 1923. 

Description of the two varieties of rubber of Cam-Son (Nha-Trang) 
and Dak-Joppan (qui-Nkon), both derived from Hevea latex. R. D. 

660. Sugar in Siam. The Record, Vol. 1, No. 3, pp. 6-17, Bangkok, 1922. 

In this monograph a brief historical sketch is given of the sugar in- 
dustry in Siam, followed by descriptions of the varieties of cane and palm 
grown in the country, methods of cultivation and sugar production, and 
trade statistics. W. S. G. 

661 . Tea Growing and Manufacture in the Dutch East Indies. The Spice Mill, 
Vol. XEVT. No. 9, pp. 1768-1774, plates 3. New York, N. Y., 1923. 

General review of the tea industry and cultivation in the Dutch East 
Indies, chiefly in Java, including details as to withering, rolling, fermenta- 
tion, drying, sorting and packing and data concerning area planted and 
export trade, with descriptive illustrations. M. E. Y. 

662. PUEUAM, W. E. Dominican Cacao, Bulletin of the Pan American Union, 
Vol. EVII, No. 3, pp. 245-252, plates 3. Washington, D. C., 1923. 

Description of the development of cacao cultivation in the Dominican 
Republic and statistics concerning export 1920-1921. M. E. Y. 
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663. STOCKBERGER, W. W. (Bureau of Plant Industry), Growing and Curing 
Hops in the United States U. S. Department of Agriculture , Farmer's 
Bulletin No. 1304, pp. 1-36, figs. 20. Washington, D. C., 1922. 

Although the general methods employed in hop production are well 
known, the author devotes his attention especially to certain practical 
principles of great importance to successful hop growing, and gives also 
a brief general outline of hop culture, including propagation, planting, 
cultivation, pruning, trellis and other systems of training, packing, curing 
baling and marketing. 

In the United States, the climatic conditions on the Pacific Coast 
States appear to be specially favorable to this crop, where abundant early 
rainfall is followed by warm, dry weather as the plant approaches matur- 
ity. The yield varies widely according to locality (in California up to 
2 200 lb. per acre ; in Washington, x 200 to 2 000 lb. ; in Oregon 1 000 
to I 600 lb. and in New York 800 to 1 500 lb.). 

M. L. Y. 

664. Potts, G. (Professor of Botany, Grey University College, Bloemfontein). 
The Pepper Tree ( Schinus molle L.) as a Cause of Hay Fever in South 
Africa. The South African Journal of Science , Vol. XIX, pp. 146-195. 
Tables 21 -J- charts, bibliography. Johannesburg, Dec. 1922. 

Inoculation tests have shown that hay fever patients react to pepper 
tree pollen and it has been concluded that this tree is responsible for the 
epidemic in South Africa. The article reviews the climatic conditions in 
Bloemfontein relative to epidemics in general, and the effect of weather on 
the drying and dispersal of pollen. The pollen grain is discussed from the 
standpoint of formation, pollination, distribution of pepper trees and com- 
parative toxicity of the leaves and flowers. Preventive methods are 
given including the importance of the removal of the male tree. Other 
possible causes of hay fever are mentioned. 

M. L. Y. 

665. Mason S. C. (Office of Crop Physiology and Breeding Investigations, 
Bureau of Plant Industry). The Saidy Date of Egypt and Adaptability 
to Commercial Culture in the United States. United States Department 
of Agriculture , Bulletin No. 1125, pp. 35, figs. 4, bibliography. Wa- 
shington, D. C., 1923. 

The author reviews the principal commercial varieties of dates, and 
the character and detailed history of the Libyan Saidy date palm. The 
facility of propagation, productiveness, packing and keeping qualities and 
superior quality render this variety of special commercial value. The 
fact that this date will mature without loss with the relative humidity 
of the ripening season at from 68 to 75 %, suggests the suitability of 
the Saidy date fox wide areas in California, and Arizona where other 
imported varieties (e. g. Deglet Noor) will not succeed. 

M. L. Y. 


[if 3-645] 
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666 1 ^ SObre a cultura d ° no Concelho 

Vil 7 nt. b ^ R , The c “ tlvat1011 of the Chestnut in the Concelho de 
Vila de Rey). Broieria, Sene de Vulgarizafdo scienlifica XX Part VI 
pp. 251-253. Braga, 1923. 

Historical information respecting the cultivation of the chestnut 
m the Concelho de Vila de Rey (Be.ra Baixa, Portugal), together with 
some observarions on the advisability of introducing the Japanese chest- 
nut ( Shiga Kourr ), as a means of preventing Ink Disease. This tree 
has been acclimatised m Portugal and has proved an excellent stock upon 
which to graft the European variety of chestnut. I" jj 


667. HICKBP R. Le sapin de Douglas. (The Douglas Fir). Compies Rendrn des 
science de V Acadimie d! Agriculture de France, No. 13. pp. 375-378. Pa- 
ris, 1923. 

The author draws attention to the care required in the introduction 
of foreign species of forest trees. In one case, however, a certain species 
namely the Douglas Fir {Pseudotsuga Douglasii) has proved its superiority 
over similar indigenous species in several parts of France and the article 
describes in detail the properties of this tree (i). r 

668. WILLIAMS, C. (Chemist, School of Agriculture, Cedera, Natal). The Black 
Wattle Industry in South Africa. The Tropical Agriculturist, Vol. LX, 
No. i, pp. 19-35. Peradinya, Ceylon, 1923. 

This report gives a botanical description of the black wattle, the 
early history of the industry, suitable localities for production, area 
grown and yield, methods of cultivation, cost of production, grading 
of bark, diseases and pests, and by-products. The article is followed by 
a short report on the wattle bark industry in East Africa. 

W. S. G. 

669. SwEET, J. M. Artocarpus hirsuta as an Underwood for Teak. The In- 
dian Forester, Vol. XLIX, No. 5, pp. 248-251, Allahabad, 1923. 

Report of successful attempts made in the teak plantations in Nilarn- 
bur (Madras) with Artocarpus hirsuta as an underwood, following up the 
satisfactory results obtained in Travancore, which demonstrate the effec- 
tive prevention of epicormic branches of teak, by adopting this method. 

M. L. Y. 


670. GREEN, a. W., Shelter Belts and Hedges at Ruakura, New Zealand. 
New Zealand Journal of Agriculture, Vol. XXVI, No. 3, pp. 133-139; 
pp. 5. Wellington, 1923. 

Report of twenty years experience of wind-swept areas in New 
Zealand and a list of trees and shrubs which have given satisfactory re- 
sults as ornamental and useful shelter hedges round the farm. 

M. L. Y. 

(i) See R. 1922, No, 1319. (Ed.). 


[sce-m] 
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671. Spillman, W. J. Distribution of Types of Farming in the United States. 
United States Department of Agriculture . Farmers' Bulletin No. 1289, 
pp. 1-30, figs. 5. Washington. 1923. 

The author has studied the factors that control the distribution of 
types of agriculture, and in this Bulletin gives an analysis of the farming 
in the United States, and the reasons which are now causing agricultur- 
ists to consider the advisability of changing their crops and methods of 
farming. W. S. G. 

672. Orwin C. S. {Director of the Institute for Research in Agricultural Eco- 
nomics, Oxford). Farm Costing and Accounts. Price 2/— (Successful 
Farming Series), Benn Brothers, Ltd., London. 

This is a practical manual on farm accounting by a high authority 
on the subject. W. S. G. 
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SYNTHETIC ARTICLES. 

673. Range Plants poisonous to Stock. 

I. — Fleming, C. E., Miller, M. R., and Vawter, L. R. The Spring 
Rabbit Brush ( Tetradymia glabrata) A Range plant poisonous to Sheep. Uni- 
versity of Nevada Agricultural Experiment Station, Bulletin No. 104, pp. 29, 
tables VII, figs. II. Carson City, Nevada, 1922. 

II. — Idem. The Dow Larkspur ( Delphinium Andersoni) Plant of the 
Spring Range, poisonous to Cattle. Ibid., No. 105, pp. 22, tables, figs. 8. Car- 
son City, 1923. 

III. — Dwight Marsh, C., Clawson, A. B. and Couch, J. F. (Patho- 
logical Division, Bureau of Animal Industry). Greasewood as a Poisonous 
Plant. U. S. Department of Agriculture, Circular 279, pp. 1-4, figs. 2. Washing- 
ton, W. C., 1923. 

IV. — Panisset, M. L. (Prof, a l’Ecole d’Alfort). Cattre Poisoning by 
Sorghum exiguum (1). Empoisonnement des bovid^s par le sorgho a balais. 
La Vie agricole et rural , Year 12, No. 29, p. 46. Paris, 1923. 

I. — Tetradymia glabrata is a shrub common to the foot-hills in Nevada, 
U. S., and several other Western States. Observations have led to the con- 
clusion that, although sheep do not appear to like the taste of this plant, 


(1) See R . 1919, Nos. 1079, 11 «4* 1922, Nos. 700, 728. { Ed .) 

«)!-«»] 



they will often eat the tender new growth in the spring and early summer 
if other feed is scarce. 

Feeding tests were made at the Nevada Agricultural Experiment Sta- 
tion, and results indicate that sheep can eat nearly 2 lb. without appa- 
rent harm ; the poison has, however an accumulative, deleterious ef- 
fect, finally causing severe sickness and death. The active poisonous 
principle has not yet been discovered ; analyses prove that neither the 
essential oil of the scent, nor the large percentage of potash salts in the 
buds and shoots are responsible for the poisonous effect. The first 
symptoms observed are restlessness, refusal of food, twitching of the 
muscles, and eventual collapse. Attempts to treat this condition have 
so far proved unsuccessful. Fosses have been confined to sheep ; there 
is apparently no danger of poison with cattle or horses. 

II. — Delphinium Andersoni is common in eastern Oregon, California 
and Nevada, and is poisonous to cattle but not to sheep. The plant is 
found usually on sandy loams, and at a time of year when other vegeta- 
tion is scanty. Experimental feedings have shown that it takes from 
20-25 lb. of leaves and flowers to cause any fatal results with a normal 
animal. The plant appears to be more toxic before flowering than later. 
The first symptoms of poisoning is the sudden collapse, and little time 
is left for treatment. Consequently, methods of prevention are advised 
as regards overstocking and overgrazing. 

III. — Description of the toxic effects produced by Sarcobalus ver- 
miculatus (“ Greasewood ”), on stock, especially on sheep a Chenopo- 
diaceae which is common in the States of Washington, Montana, Cal- 
ifornia, Texas, on alkali soils. It appears that poison is due to sodium 
and potassium oxalates in the plant. This observation is of special 
interest, as it is usually considered that the poisonous principles of 
plants are of an alkaloidal or glucose nature. Soluble salts of cal- 
cium could be used as an antidote, but for a poison which affects an- 
imals so seriously there is probably no antidote which could be of 
practical use under range conditions. 

IV. — Sorghum exiguum, — In S^vre-Niortaise (Erance), a herd of cows 
showed signs of severe poisoning as a result of eating green sorghum whih 
had been fed in the form of forage. The symptoms became sq serious 
that some of the animals died within a few hours and the post mortem 
examination showed violent inflammation of the rumen the mucous lining 
of which had been removed in places where it had come in contact with 
fragments of the forage, as if it had been subjected to the action of some 
caustic substance. Two rabbits that had been given a few small stalks of 
sorghum in their rations died in a very short time. The toxicity of this 
sorghum would appear to be due to the presence of prussic acid in the form 
of a glucoside which is set free by the action of the digestive juices. This 
glucoside apparently occurs only in young plants whose development 
has been abnormal, for sorghums are as a rule, perfectly innocuous. This 
hypothesis is confirmed by the fact that Dr. Sauss£au, Director of the 
Veterinary Services of Deux-S^vxes, reported on the occasion of the above- 
mentioned poisoning of cattle that the sorghum used was badly developed 

[««] 
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owing to the drought. A similar result was obtained by using sugar 
sorghum that had grown abnormally on account of adverse weather 
conditions. M. L. Y. 


674. The Early Detection of Pregnancy. 

I. — Schmidt. (Tierzucliinstitiit der Universilat Gottingen). Uber 
neuere Versuche zur friihzeitigen Feststellung der Trachtigkeit. Journal 
fiir Lmdwirtschaft , Vol. 71, Part I, pp. 1-8, Berlin, 1923. 

IX. — Wendt E. (Assistant, Gottingen). Die fruhzeitige Trachtigkeits- 
nachweise bei Schweinen mittels. xnterferometriselien Methode. Ibidem , 

pp. 9-13- 

III. — Sax A. (Assistant, Gottingen). Von welchen Zeitpunkt ab lasst 
si ch die vorhandene Trachtigkeit bei Schweinen vermittelst der Interfero- 
metrischen Methode erkennen ? Ibidem , pp. 14-15. 

I. New methods of determining the early stages of pregnancy. 
— Of the many methods for the detection of the beginning of pregnancy that 
have been brought forward as being a simplification of Abderhalden’s 
seriological method, the most worthy of notice is HirsCh’s " interfe- 
rometric method **. This is carried out by means of an instrument call- 
ed an interferometer made by the firm of Zeiss of Jena. The method is 
an optical one based on the principle that when the serum of a pregnant 
animal acts upon the tissues of the placenta, the insoluble albumin in 
the serum is decomposed by fermentive action into soluble peptones. The 
decomposition products pass into solution, thus raising the concentration 
of the serum which can be estimated by means of the interferometer, the 
value obtained being compared with that registered in the case of a si- 
milar sample of the same serum into which no placenta has been intro 
duced. Preparations of placenta from different species of animal are 
supplied in a convenient form by the Pharmaceutical Institute of h. W. 
Gans, Aktiengesellschaft Obersel i. T. 

When applied to human subjects, the interferometric system gives 
accurate results. 

It has been widely used for animals, excellent results having been 
obtained with mares and sows, but since the properties of the placenta, 
and metabolism vary in the different species, it is necessary in every case 
to study whether the method can be usefully applied before finally adopt- 
ing it. 

As regards mares, it has been proved by results obtained from no 
animals that pregnancy can be satisfactorily detected by the interfe 
rometric method as early as 14 days after fertilisation. (Germann Uber 
den friihzeitigen Trachtigkeitsnachweis bei Pferden nach der Interfero- 
metrischen Methode, Landwirtschaftliche Iarhbiicher, Berlin, Parey, 1922). 

n. Early determination of pregnancy in sows by the interfero- 
metrich method. — Method . From the results of Ins experiments on a 
hundred sows, the author concludes that : 1) a negative reaction is a certain 

[««J 
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proof of the absence of pregnancy provided the animal had been served at 
least 4 weeks previously ; 2) a positive reaction probably points to pree 
nancy, but is not an infallible criterion, for positive results are sometimes 
found in the case of non-pregnant sows, if they are in a pathological 
condition that allows non-specific ferments, usually digestive ferments to 
find their way into the blood ; 3) it is often possible to detect pregnancy 
in sows as soon as 8 days after they have been seived but the protective 
ferments do not appear with any fixed regularity during the first 4 weeks 
after fertilisation: subsequent to that time, however, pregnancy can 
always be demonstrated. 

XII. How SOON IS IT POSSIBLE TO DETECT PREGNANCY IN SOWS BY 
MEANS op THE interferometric system. — This article describes the 
continuation .of the previous work. From experiments made with 61 se- 
rums taken from healthy, unmated sows and 59 serums obtained from 
sows that had been served, the author concludes that his investigations, 
like those of Wendt, have proved that with careful handling and proper 
material, few mistakes are made in diagnosing pregnancy in sows by means 
of the interferometric method, and that it is possible to detect pregnancy 
2 or 3 weeks after fertilisation. p X). 

675. Variations in Milk Yield (1). 

I. — Wilson, J. The Variations of Milk Yield with the Cow's Age and 
the length of the jactation Period. The Scientific Proceeding of the Royal 
Dublin Society, Vol. XVIII, New Series, Nos. 11-13, pp. 97-104, figs. 2. 
Dublin, 1922. 

II. — Hammond, J, (Institute of Animal Nutrition, School of Agri- 
culture, Cambridge). Some Factors affecting Milk Yield. The Journal of 
Agricultural Science, Vol. XIII, Pt. 1, pp. 74-119, figs. 18, tables 19, 
bibliography, London, 1923. 

III. — Broody, S., Ragsdale, A. C., Turner, C. W. (Department of Dairy 
Husbandry, Missouri) Rate of Decline of Milk Secretion with the Advance of 
tlie Period of Lactation. The Journal of General Physiology, Vol. V, No. 4, 
pp. 441-444, figs. 1. Baltimore, 1923. 

I. — Variations of milk yield with the cow’s age and length of the 
lactation period. — The author reviews in succession : 1) the records 
obtained from cows exhibited at the London Dairy Show, during the 10-12 
years prior to 1909 ; 2) scale constructed by Gavin with reference to 
records kept in Lord Raylegh’s dairy herds in Essex (England) ; 3) scales 
constructed by Pearl, Miner, and Tocher based on records published 
by the Scottish Milk Records Committee, relative to milk yields of Ayr- 
shire cattle 1903-1912. The author considers that scales based upon 
the Ayrshire records cannot represent the normal daily rise in milk yield, 
and bases his conclusions on the two foregoing records 

(1) Suppose that at 8 years old the cow yields approximately 
67-80-90-95-98 to 100, for 4-S-6-7 year old cows. 


[•«] 


(1) See R. 1932, No. 611 {Ed.) 
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(2) Insufficient information is as yet available for 2-year-old yields 
but those whose age averages about 2 l / 2 years should correspond to yields 
at 8-years-old, 50 to 100. 

(3) For yields of cows over 8-years-old, records are also insufficient. 

As regards milk yield during the lactation period, as the length of 

lactation varies, a scale is necessary to indicate how much should be added 
or subtracted to bring about a normal yield, i, e. successive calving after 
12 months according to the Ayrshire reports for 1920, a lactation period 
of 11 months, indicates an average of 38 weeks milk yield ; a period of 
1 2- 13-14- 15 months corresponds to 40-44-45-47 weeks yield respectively. 
Gavin found that the ‘yields of cows which are in calf, begin to decrease 
(below those of cows which are not calving) about 24 weeks before the 
next calves are born. For a lactation period of 11 months the yields 
should be about 20 gallons below that for normal lactation, and for 13- 
14-15 months lactations, about 35, 65 and 90 gallons above that for nor- 
mal lactation. The Ayrshire reports of 1913, 1919, and 1920 agree 
largely with the foregoing data. 

II. — Some factors affecting milk yield. — The following factors 
were studied : 1) month of the year in which the cow calves ; 2) length 
of the interval between calvings; 3) age, as measured by lactations; 
4) dry period i. e. period of rest preceding the lactation under conside- 
ration. 

Naturally, other factors also have an influence on the yield such as 
feeding, methods of treatment, methods of milking, weather, etc. In the 
hope of eliminating these influences as far as possible, the investigation 
was restricted to a single Milk Recording Society at Penrith (Cumberland 
and Westmoreland) ; all the cows were Shorthorns chiefly non-pedigree, 
and raised under similar conditions. 

Effect of month of calving. — The information collected includes: 
i) mean total yields of cows calving in different months (see Fig. I) as 
indicated by the curve ; 2) mean length of lactation of cows calving in 
different months ; 3) increase and decrease in yield in different months. 
The first curve indicates an increase in yield towards the end of May, the 
second an increase in milk yield from May or September followed by a 
decrease ; the third, a decrease less marked in winter than in summer and 
autumn. 

The decrease from June onwards is attributed to the fact that the pas- 
tures become dry and parched and the grass hard and fibrous, and in 
October when the fall is still more rapid, to the fact that the cow is adapt- 
ing herself to winter conditions. This explains why as a general rule the 
yields are higher for cows calving in November. They are already used 
to winter conditions, — and they give a steady flow of milk which does 
not fall to any considerable extent until the following June or July. 
On the contrary a cow calving just before this winter change, yields less, 
probably due to the fact that the change occurs at a time when she is 
actively withdrawing from her body substances to supply the milk flow. 

The period during which the milk falls rapidly (July) comes earlier 
in the lactation in November-February calvers, with the result that 
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yields are lowered. March calvers give their maximum when turned 
out to graze, so that they yield more during the first part of their lacta- 
tion than the February calvers. It has been claimed that a good es- 
timate of a cows yield during lactation may be obtained by multiplying 
her highest daily yield by a given factor ; the author's results do not, 
however, support this possibility. 

Length of interval between successive calvings. — “ Service period 
This is on the average short in summer and long in winter (See Fig. 2). 
A study has been made as to the correlation between total lactation yield 
and service period. This is by no means a linear relation, the yield ris- 
ing at first more rapidly and then more slowly as the interval is lengthened f 



Fjg. 109. — Mean total yields of cows calving in different months. 

X = Yield in lb. Y — Mean “ 5 6 ° 7 lb 

letters = Successive months of the year (January-December). 


and apparently tending to a limit. This suggested that a curve might 
be drawn to calculate the effect of service period on total yield. As an 
example, a normal service of 100 days was selected as a standard. From 
the curve the mean total corresponding to this period — 57601b. 

It will be noted that the yield may vary by as much as ± 30 / 0 
according to length of service period, due to the close relation between 
the length of this period and the length of lactation. As a result the 
authors endeavoured to ascertain the effect of foetal growt on e pos 
sible lowering of milk yield. The lower level is maintained for about 
20 weeks when the cows begin definitely to dry off. The slight decre 
immediately after service is probably due to natural ^ J 

from the growth of the uterus and its contente The defimte d^ing 
off at 20 weeks after service may be attributed to internal secretions 
from the reproductive organs. 

[•»] 
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Fio. no. — Mean service period of cows calving in different months. 

X = Service Period in days. Y — Mean = 103.3 day. 

Letters indicate months January-December. 


Table I. — Corrections to total yield for service period . . 
(Standard service period ~ 100 days). 


Service Period 

Mean total from cruv£ 

Percentage correction 
to apply 

days 

lb. 

% 

0-19 

4427 

+ 3 ° 

20-39 

4770 

+ 21 

40-59 

5084 

+ 13 

60-79 

5372 

+ 7 

80-99 

5635 

+ 2 

IOO-I19 

5876 

— 2 

120-139 

6097 

— 6 

1 40-1 59 

6300 

- 9 

160-179 

6^85 

— 11 

180-199 

6655 

— 13 

200-219 

6830 

— 15 

220-239 

6952 

— 17 

240-259 

7083 

— 19 

•260-279 

7202 

— 20 

280-299 

73 11 

— 21 

300-319 

7411 

— 22 

320-339 

' 7 5°3 

- 23 

34°— 359 

75 S 7 

— 24 

360-379 

7664 

— 25 

380-399 

7734 

— 26 

400—419 

7799 

— 26 

420-439 

785S 

— 27 

440-459 

7912 

— 27 

460-479 

7961 

— 28 

480-499 

8007 

28 
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Age. - Firstly a study was made as to effect of age on the length 
of the service periods, which are evidently shorter with age until after 
the third or fourth calf, when an increase in length has been noted and 
after the sixth or seventh calf it is longer than after the first Conse- 
quently no accurate measures have been obtainable as to the variation 
which a cow’s yield undergoes as she becomes older, without first cor- 
recting her total yield for the corresponding service periods. Accordingly 
the authors first corrected all totals for the month of calving and for “the 
service period ; then the means of the first and second lactation totals of 
all cows were found and the difference expressed as a percentage of the 
first lactation mean total. The percentage of the second and third lac- 
tation was calculated in the same way. The results for the first six lac- 
tations are shown in the following table : 


Table II. 


jactation period 

Mean tab 1 1 
(corrected) 


la 

1 st lactation . 

4909 

2 nd » . . . 

5425 


5746 

3^ » 

6359 


6595 

jjth » 

6610 


6655 

5th » 

708 8 


7782 

6 U 1 » 

7364 


| Rise or fait 

| ro -5 % ± 1-8 % 
! 

| + 10.7 % ± 2.0 % 

i 

j + °.a%± 2 .*% 

! 

| + 6.5% ± 2.7% 

| — 5-4 % 


Taking an average 1st lactation yield as 4909 lb., the 2nd yield is 
calculated as 110.5 % of this ; the 3rd is 122.2 % of the first; the 4th 
122.5 % a nd the 5th 130.3 %. The corrections for age to estimate 
5th lactation period is given as 30 % (1st lactation); 18 % (2nd); 10 % 

(3*1), 4 % ( 4 th). 

The mean totals obtained for different months of calving are con- 
siderably influenced by the ages of cows as well as by the service period. 
The authors calculated in this way the total mean yield for all the cows 
(5 607 lb.) ; and the monthly mean yield, corrected for service period 
and age, and separate corrections as regards month of calving and service 
period : — the corrections for month of calving are expressed as fol- 
lows; January — ; February -f-10 %; March -f2 %; April +3 %; May 
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-f 2 %; June and July — ; August —8 %; September —4 % ; October 
—1 % ; November —6 % ; December +2 %. 

The rest, or dry period, is not effected by age, hence corrections are 
not considered necessary. 

Length of dry period. — To obtain an accurate measure of the effect 
of the dry period on the subsequent yield, corrections were necessarv 
for the totals for service period, age (a short dry period generally corres- 
ponds with a long service period) ; month of calving. Subsequent yields 
were then expressed as a i percentage of the 1st lactation yield, with 
a view so establishing the correlation between these percentages and the 
length of the dry periods. The mean percentage yield corresponding to 
a dry period of 0-39 days, was 100.0, for 40-79 days, 110.9, and 114.2 for 
80-119 days. It appears, therefore, that a cow’s yield is considerably lower- 
ed by a very short dry period, but not greatly increased by a very long 
period. The mean length of the dry period of all lactations was 85 days ; 
there is, however, some evidence of a further rise associated with dry periods 
of over 120 days, correction to apply = — 2 % ; 40-79 days, +2.5 %; 
0-39 days 4 - 13 %• 

The problem was also attacked by another method ; the totals given 
by the same cow after dry periods falling in the above categories were 
compared. The mean of all the yields was found and the variation of 
the cow’s several totals expressed as 4 percentage of this individual 
mean. 

Conclusions. — The figures obtained from a lactation by applying 
the above corrections is an estimate of the cow’s yield, under normal con- 
ditions when at her prime (at the 5th or 6th calf), that is to say, calving 
in January, June or July (i. e. mean months) ; with a period of loo days 
between successive calvings ; with an 85 days period of rest before 
calving. 

The variation is allowed for by applying corrections to the extent 
of 20 % of the original value ; 3 % for service period and month of calving ; 
15 % for age ; 2 % for dry period. It should be noted, however, that 
this does not give a good idea of the relative value of these corrections as 
cows tend to have all long or all short service periods and this applies 
also to dry periods. Cows also, generally calve about the same time 
each year. In this way it is considered probable that the average max- 
imum variations are due to four factors, e. g. for a 7000 lb. cow. : service 
period 4074 lb. ; age 1615 lb. ; month of calving 1245 lb. ; dry period 
948 lb. Fig. Ill gives an idea of a definite approach to the real milk 
producing capacity of cows, after making corrections. The distribution 
of the variation of corrected totals is much more regular than that of 
the uncorrected, and the number of lactations shows an increase of 27.3 %■ 

The authors review, in closing, the experiments made by other 
investigators. 

III. — Decline of milk secretion with the advance of the lactation period. 
— In order to understand the nature of the decline of milk secretion with 
the advance of the period of lactation, the authors have compared the cur- 
ves of the decline of production of milk and the period of lactation found in 
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the Holstein, Jersey, Guernsey and scrub cows, with a curve based on a 
formula expressing the course of certain chemical reactions, and found 
them to be in close agreement. The decline of milk secretion may thus be 



Fig. iii. — Frequency curve of percentage deviation of totals from individual means. 

X = Frequency. Y = Percentage deviation (mid values of intervals). 

A (uucorrected totals). 

B {corrected totals). 


represented by the equation of a mono molecular chemical reaction, which 
is constant throughout the lactation period. This suggests that milk 
secretion is limited by a chemical reaction and that the speed of the lacta- 
tion process is controlled by the concentration of a limiting substance. 


676. Egg Production of the Various Periods of the Year and Classi- 
fication of Laying Hens (1). 

I. — Harris J. A. and Lewis, H. R. (Station for Experimental Evolution, 
Cold Spring Harbor, Long Island, New York). The Winter Cycle in the Fowl. 
Science, Vol. LVI, No. 1443* PP- 230-231. Utica, N. Y. 1922. _ 

II. — Harris , J. A. and Goddaee.H. D. (Massachusetts Agricultural Expe- 
rimental Station, Amherst, Mass.) The Correlation between the Egg Fac- 
tion of the various Periods of the Year in the Rhode Island Red Breed of Do- 
mestic Fowl. Genetics, Vol. 7, No. 5, pp- 446-465* diag. 7, bibliograpiy. 
Brooklyn, New York, 1922. 




■ (1 } See R. zgiQ, No 960 (Erf.) 
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III. — Payne, I*. F. Culling Farm Poultry. Agricultural Experiment 
Station Kansas State Agricultural College, Department of Poultry Husbandry 
Circular 93, pp. 1-33, figs. 23, bibliography. Manhattan (Kansas), 1922. 

IV- — CardERON, B. be classement des poules pondeuses d'apres leurs 
caracteres anatomiques et physiologiques. La Revue Avicole , 33rd Year, No. i, 
pp. 9-1 1, figs. 2. Paris, 1923. 

I. Correlation between the Egg Production of the Various 
Periods of the Year in the White Leghorn Breed of Domestic 
Fowl — Part of a series of investigations in connection with egg records 
and laying breeds. 

The idea of the superimposition of a Mendelian factor or factors 
determining the egg production of the “■ winter cycle ” upon the factors 
determining the egg production of the normal or reproductive cycle has 
become recognised as an explanation of the inheritance of fecundity in 
the domestic fowl. In recent years there has been much scepticism among 
breeders as to the truth of this hypothesis. Definite evidence for or 
against is difficult to obtain. 

Some light may be thrown upon the problems by the determina- 
tion cf the correlations between the egg records of the various “ cycles ” 
in the first and second laying year. If the birds of a flock differ funda- 
mentally among themselves, by reason of the presence or absence from 
the zygotes from which they developed in Mendelian genes or factors 
determining their winter egg production, it would be logical to expect 
that the highest interannual correlation would be that of the winter pe- 
riod. This should be true under the theory stated unless the further 
assumption be made that genes of factors which determine egg produc- 
tion during the “ winter cycle " of the first laying year have no influence 
in determining production during the “ winter cycle ” of the second 
laying year. 

The authors have, therefore, studied all possible correlations between 
the total egg records of the “ cycles ” of the first and second year for a 
series of 443 White Leghorn birds for which complete records for the 
first two laying years are available. These correlations are shown in 
the accompanying table. The conventional limits of these cycles are 
as follows: spring, March to May ; summer, June to August; autumn, 
September to October ; winter, November to February. 

Correlations indicate that for all the four periods considered, there 
is a higher correlation between the records of homologous periods than 
between those which are not homologous ; for example, the correlation 
between the “ winter cycle ” first and second years is 0.3225 0.0301; 

between the “ winter cycle ” first year and the spring cycle, first year, 
+ 0.0680 ± 0.0335 ; between the " winter cycle ** first year and the 
spring cycle, second year + 0.1177 ± 0.0332 etc. They show T also that 
the correlation between the winter periods of the first and second year 
is the lowest of any of the four correlations between the productions of 
homologous periods (+ 0.3293 ± 0.0300 ; + 0.4272 ± 0.0275 ; + 0.5545 
± 0*0233 f° r winter cycle ”, summer and autumn). The difference be- 
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tween the winter-winter correlation and the spring-spring correlation is 
not great, but the differences between the winter-winter correlation and 
the summer-summer and autumn-autumn coefficients are more substan- 
tial, the latter being 2.57 and 6.10, as large as their probable error. 

As far as this form of evidence relates to the problem, it indicates 
that in the White Leghorn at least, there is no evidence of special 
factors which distinguish the " winter cycle '* from any other period of 
the yedT. 

II. Correlation between the E go Production op the Periods 

of THE YEAR IN THE RHODE ISLAND RED BREED OF FOWL. — Results 
of a statistical analysis of the monthly egg records for the pullet year 
of 1658 Rhode Island Reds at the Massachusetts Agricultural Experiment 
Station, Amherst (Mass.). This study forms part of a series of investiga- 
tions on the the more important laying breeds (1). 

The problems under consideration and the results obtained are sum- 
marised as follows : 

1) Correlation between monthly record and total annual production. — 
Coefficients are shown to have a material positive value ranging from 
0.325 to 0.634 i n 36 determinations made : the average values 
were ; r = 0.5094 (1915-16); r = 0.5479 (19x6-17') ; r = 0.5363 (1917-18). 

The production in the case of the White Leghorn may be calculated 
on the same basis. The regression for the annual total egg production 
is roughly speaking linear. The constants indicate therefore that the 
production of any individual months should furnish a reasonably satis- 
factory basis for the prediction of egg production for one month, using 
equations of the type computed and shown to be effective in the case 
of White Leghorns. 

2) Correlation between the record of individual months and of the 
other eleven months in the same year. — These values are lower than those 
deduced for the relationship between monthly production and annual 
production. This is clearly shown by the statistics. 

Apparently the correlation between the individual months of the 
year and. the annual total is not due primarily to the inclusion of the re- 
cord of the individual month in the annual total. 

3) Correlation between the annual production and the deviation of the 
productions of the individual months from their probable values. lhese 
correlations refer to two year periods and to the combined period 1912- 
19. The average is as follows : r = 0.196 (i9i5 -1 ^) r ~ °* z 44 (xg J 7) * 
r = 0.228 (1912-19). The coefficients for the different permutations vary 
considerably ; for instance a correlation rf 0.918 exists between the 1915- 
16, and the 1916-17 coefficients. Two systems of coefficients appear 


° eX1 ~i) Tie correlation between tie egg production of the individual 
months tends to become smaller as the interval between the mont is con 

sidered is widened. A 

2) There is a more intimate correlation between the egg produc- 
tion of the autumn and winter months at the beginning an em o e 
contest year, than between the egg production of the^e mon s an 
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of the spring and summer months. These two laws of the distribution 
of the magnitude of the correlations are to some extent mutually obscurant. 

These conclusions are in general agreement with those already drawn 
for White Ueghorns. 

III. Culling Farm Poultby. — The use of trap-nests is the only 
sure means to ascertain the individual egg-production of fowls, but these 
nests entail a good deal of labour and cost both money and time, hence 
they are not every practical for a farm, although by their means it 
has been possible to determine the correlation between various degrees of 
production and certain characters, thus enabling the poultry-breeder to 
distinguish with a fair amount of accuracy, if not with the certainty 
gained by the employment of trapnests, the good, average, and bad 
layers of his flock. He has, however, no guarantee for the future egg- 
production of the hens, except in so far as it may he predicted from 
their past performance. No reliable method has yet been devised for 
the estimation of the egg-yield of young pullets that have not begun 
to lay. 

Classification must therefore commence with egg-production. In 
the United States, the hens are examined once a month from about the 
middle of July to the middle of October. In July and August, the bad 
layers are eliminated, while in September and October, the best individuals 
are selected for breeding purposes. Amongst the good layers, it is neces- 
sary to distinguish between the hens that will only lay a large number of 
eggs the first season and those birds capable of a sustained effort for sev- 
eral years. 

Present production . — Information as to present production can be 
obtained by examining the cloaca, the bones of the pubis, the comb, wat- 
tles, and ear-lobes. The cloaca of a laying hen is large, moist and dilated 
with a tendency to assume an ovoid shape. The lower border is fiat and 
the upper one is merged into the surrounding issues (See Plate XXXIII, 
Fig. 1 1 2- A). The cloaca of a hen that does not lay, or is a bad layer, is on 
the other hand, small, contracted and dry (See Fig. 112 -B) . In a laying hen, 
the bones of the pubis are at least two finger breadths apart, which is the 
maximum distance found in a hen that does not lay. The comb is one of 
the best characters for distinguishing the layers from the non-layers in the 
poultry-yard. The wattles and ear-lobes are also useful, but not to the 
same extent. When the egg-producing apparatus is developing and 
is in activity, the blood circulates more freely in the comb, wattles and ear- 
lobes, so that they become larger, more glossy and appear fuller. As 
soon as egg-production slackens, these appendages change their appearance, 
and when egg-laying ceases the comb becomes small, shrivelled and 
dry ; further it is generally covered with a white film and is cold, which 
shows that the blood circulates very slowly. 

Duration of laying period. — The duration of the laying period can 
be estimated to a large extent by the colour of -the hens skin and the begin- 
ning of moulting. The yellow pigment (xanthophyll) seen in the beak 
and legs of a hen is the same as that found in the yolk of the egg. When 
a hen does not lay, the yellow pigment is localised in the body tissues and 
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is frequently met with in the cloaca the evelirts .1 

S£ h absorled ? “ f" “■ ^ ^ 

asr * * ^ « stis: 

When a hen with yellow skin commences laving, the xanthophyll 
leaves the cloaca from which it disappears at the end of a few .tays The 
turn ot the ear-lobes comes next, they lose their cream-colour as does also 
the beak. The colour graduahy leaves the commissure of the beaks the 
tip of the beak being the last place from which it disappears. After 4 to 
6 weeks of egg-laying, the yellow colour has entirely disappeared from the 
beak and the legs are the last to lose their pigment. Tibs decolorat on 
begms m front and finishes beneath the feathers, behind the tibio-tarsal 
joint. The process js not complete until after the 4 th or 5 th month of 
egg-production. The change in colour is affected by food, the size and aae 
of the brrd, the texture of its skin, its vitality and the extent of the pigment- 
ed area in the individual and tlie family to which the hen belongs The 
decoloration is more important for classification during the period pre- 
ceding April 1. The following breeds are classified according to the ra- 
pidity with which the yellow pigment disappears : Leghorn, Wyandotte 
Plymouth Rock and Rhode Island Red 


In white plumage d fowls and also in some others, the duration of 
egg-laying can also be estimated from the condition of their feathers in 
summer and autumn. As long as a hen is laying regularly she keeps her 
old feathers, but when she ceases laying owing to her becoming broody, 
or ill, the moult sets in and extends from the neck to the back, wings’ 
and other parts of the body. The neck of even the best layer may at 
any time become bare of feathers, but the moult does not extend over 
the rest of the body until egg-laying has ceased. Thus, it may be said 
that the later a hen bgins to moult, the longer her productive period 
lasts and the more eggs she will lay, whereas a fowl that begins to moult 
early has probably made a poor record. 

Intensity of production. — In order to be a good layer, a hen must 
not only produce eggs for many weeks, but must lay 5 to 6 eggs a 
week. 


The intensity of production can be gauged from the capacity of the 
body, state of the abdomen and quality of the skin. (See Plate XXXIII, 
Fig. 113). It appears that a hen in full egg-laying should have an ovary 
and oviduct about 20 times as large as those of a hen that is not laying ; 
the appetite of the laying bird is also larger and its digestive apparatus 
is more developed 

Capacity for egg-laying is shown by the distance between the front 
of the breast-bone and the centre of the back, by the space between the 
posterior end of the breast-bone and the bones of the pubis, by the 
length and width of the back and by the length and width of the breast- 
bone. These dimensions are more or less fixed in the adult hen, except 
that the posterior part of the breast-bone rises, or sinks. A space of 
4 to 5 finger-breadths between this portion of the breast-bone and the 
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bones of the pubis generally indicates a good layer. The position of the 
breast-bone in relation to the line of the back may also be taken into 
account, and is judged by placing one hand on the back and the other 
on the breast-bone. This test is only applicable to laying fowls; the ca- 
pacity of pullets that have not reached the period of egg-production must 
be estimated from other measurements. 

The abdomen of a good layer is not only full and capacious, but should 
also be soft and flexible ; the fat should not be hard. The capacity 
of the abdomen depends upon the size of the hen and the length of her 
breast-bone ; usually, a long breast-bone is preferred. The bones of the 
pubis should be thin and supple, they are only thick and covered with 
liard fat in the case of birds producing few eggs. In addition, good 
layers have a soft, oily, thin skin. 

The reproductive organs of a broody hen rapidly shrink in size, the 
bird loses its appetite and the cloaca, as well as the whole abdominal re- 
gion, tends to contract. At this time, while retaining the characters of 
birds that have laid much, broody hens have an abdomen of average 
size, and the cloaca, although fairly large, is dry and is surrounded by 
large folds. The brows are thick and over-hanging, the head, comb 
and wattle are dull in colour. 

At other times besides the egg-laying period, it is possible to distin- 
guish laying hens of the " productive type which type is characteris- 
ed by the great depth between the front part of the breast-bone and the 
centre of the back ; the deep thighs narrowing off into a wedge-shape ; 
the long, straight back of equal width to the base of the tail ; the broad 
pelvis and wide expanded breast. 

The author, after mentioning the various causes that may affect 
the above-mentioned characters and thus mislead the breeder who is 
using them as a basis of classification, passes on to examine the cock, 
which must be vigorous and should possess a short, well-curved beak, 
a large, deep comb and bright, quick, prominent eyes. Its comb, cheeks 
and wattles ought to be of a fine red, thefneck short, arched and well- 
set on the shoulders. The legs of medium length are straight and the 
tibio-tarsal joints are far apart. The breast is prominent, the shoulders 
far apart ; there should be a great width between the middle of the back 
and the centre of the breast-bone. Contrary to what is required in the 
hen, in the well-bred cock there should be little distance between the 
bones of the pubis and the abdomen ought to be small. It is not ad- 
visable to choose early-maturing cockerels, since their skeleton is often 
weak, and they are frequently under-sized. Breeding from too young 
cocks tends to decrease the size of the progeny and may even affect the 
size of the eggs. 

After some experience, the breeder who bases his selection on these 
data and on present production should attain 95-100 % of accuracy. 
If the birds are classified according to their annual production esti- 
mated from the records of former years, the degree of accuracy will 
only be 70 or 75 %. 



Pi , ate XXXIII. 
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IV. The Classification of Laying Hens according to their 
Anatomical and Physiological characters. — The measurement 
0 f the distance between the bones is an uncertain method of esti- 
mating abdominal capacity, for the pelvic bones yield easily to the 
pressure of the fingers and further, these bones may themselves vary 
in width. The pelvis of the adult birds is formed by the fusion of 
the ilium, ischium and pubis ; it does not assume its definitive shape 
until the hen is ready to lay, therefore any measurements taken 
before that time can give no accurate information. The size and weight 
of the bird depend to a large extent upon the development of the pelvis, 
but its weight is more a function of the width than of the length of the 
pelvis. In a fat hen, the dimensions i-j and e-f are relatively very large, as 
are also a-b and c-d (Plate XXXIII, Pig. 115). The dimensions i-j can esaily 
be estimated in a live fowl and give a good idea of the width of the pelvis, 
even before the bird begins to lay. With the approach of the laying season 
the apertures e-f and g-k become greatly enlarged, but it must be noted 
that the space g-k is relatively smaller in a large than in a small hen, 
especially if the small hen lays large eggs. In large hens, the sternum is 
wider and its lateral processes (apophyses) are further apart and give more 
width to the abdomen. These processes are very flexible, and the whole 
sternum moves easily in an upward direction under the pressure of the 
intestines. The author has also noticed that the characters distinguish- 
ing a good layer are more noticeable in a small hen than in a large one. 

On comparing the pelvic bones of the two birds, he has come to the 
following conclusions. 

1) The narrow skeleton of the small hen may indicate a poor 
layer, or a prolific layer of small-sized eggs. 

2) A hen with a fine pelvis may be a good, or u bad, h*V er - 

3) A hen with an average pelvis may lay 230 eggs during its nr* 

The ^indications are that selection, directed to increasing the abdo- 
minal capacity, would control the tendency of prolific layers to produce 
small eggs. 


General . 


its Connection with Forage Composi- 


677. The Licking Habit and 
tion (1). 

KOOTG J. and Karst H, (tandwirtschaftliche VersuctetaUo* 
i. W ) Der Einfluss des Bodens rind dcr Diingung auf die /usainmcntset .a g 
der Pflanzem Bin Beitrag *ur Geschichte der Becksucht. 
lichen Versuchs - Stationen , Vol. C, Part VI, pp 2 9-31 5- e 

The authors have carried out researches at the Agiictiltural Expm^ 
meat Station of Munster (Germany) to ascertain the ^ 

fertilisers upon plant composition and the connec ion 
position of forage and the licking habit in calves. 


(1) See R . 1921 , No. 1132. (£*) 
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It is now generally admitted that the cause of this habit is to be 
sought in forage and especially in hay, therefore the authors have com- 
pared the composition of the various crops in localities where this di- 
sease was unknown with that of the same crops in localities where the 
licking habit was prevalent (Hollich, near Burgsteinfurt i. W.). 

No important, difference was discovered in the ordinary forages (rye, 
oats, straw, potatoes, beets) grown on the various soils, but there was 
a considerable difference in the composition of the hay. In the sand- 
free dry matter of the hay samples from Hollich the following percentages 
were found : crude fibre 33. 11 to 36.49 ; silicic acid 0.44 to 0.645 ; phos- 
phates 0.0307 to 0.046 ; soda 0.091 to 0.107 1 ratio of phosphoric acid 
to calcium oxide 100 : 155 to 100 : 187 ; as against 29.58 to 31.22 — 1.87 
to 2.65 — 0.0426 to 0.0562 — 0.277 to 0 -589 — 100 : 203 to 100.249 re- 
spectively for hays from three localities wheie the licking habit had never 
been observed. 

Ostertag and Zuntz's first suggestion that there was some toxic 
principle present in the hay causing licking disease, can be rejected, since 
the disease has been proved to be accompanied by affections of the bony 
framework due to a lack of bone-forming substances in the food supplied 
to the animals. 

SoxhlET and hr. Fleisch.mann have assumed that an insufficiency 
of phosphates is the cause of the disease. The analyses of our authors 
have, it is true, shown the hay of infected districts to contain less 
phosphates than that of good farms where the disease has never made 
its appearance, but the differences in the phosphate content were very 
small. 

IbELE attributes the licking habit to an insufficiency af soda in the 
hay (which may be accompanied by an increase in the potash content), 
and to a wrong proportion between sulphuric acid and lime, leading to 
loss of lime in the animal organism. The Hollich hay did, indeed, con- 
tain little soda and a defective sulphuric acid : lime ratio, but this does 
not appear to account entirely for the disease which cannot be cured 
by merely giving the animals kitchen salt and calcium carbonate, whereas 
linseed cake has proved an efficient remedy. 

In Holy's opinion, licking is caused by the presence in the hay of 
too large proportions of silicified, crude fibre which injures the mucous 
membrane of the intestine thus decreasing the utilisation not only of 
the hay, but also of the other foods. This hypothesis may, however, 
be rejected, for although the Hollich hay contained more crude fibre 
than the hays from the other districts, its silica content was lower. 

E. Ritter attributed the licking habit observed in Switzerland among 
dairy cows to the low alkalinity of the hay and its higher phosphoric 
acid content as compared with the lime. This, however, cannot in it- 
self be the cause of the disease, for although the Hollich hay contained 
more potash and soda than good hays, the alkalinity of its ash is about 
the same. 

M. Popp has found that the ash of the blood of animals attacked 
by the licking disease is richer in potash and poorer in soda than the 
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ash of healthy animals The authors thinking a similar difference might 
exist in the milk examined it, but without any conclusive results. From 
the data they collected, it is, however, certain that the offspring of cows 
fed on abnormal hay are bom with a predisposition to the licking disease. 

Hays from acid meadows, which include those suspected of being 
the cause of the licking disease, have an unpleasant odour due to the 
presence of a special volatile acid ; the concentration of hydrogen tons 
in the aqueous solution of these hays is higher than in that of wholesome 
hay. J. Konig considers this property and the higher content of crude 
fibre to be the causes of the low availability and poor nutritive value 
of hay from acid meadows. This would account for the fact that these 
hays when treated with steam are more readily eaten by cattle, and ac- 
cording to OsTERTAG and ZUNTZ are perfectly harmless. Thus, the reason 
of licking disease making its appearance as a result of the cattle being 
fed upon a certain quality of hay is not the insufficiency, or excess, of 
any single constituent, but is certainly to be found in the co-operation 
of several injurious factors. In all the cases hitherto reported, the sus- 
pected hay came from new soil, or acid, peaty land, poor in bacterial 
flora owing to a more or less one-sided application of mineral fertilisers. 
After some years of cultivation, such soils become normal. 

Remedial measures : treat suspected hay with steam, and make all 
the grass of suspected meadows into sweet silage, further, give a com- 
plementary ration of cake and a little molasses feed, or else salt and lime. 

As regards the effect upon the composition of cultivated plants by 
the character of the soil, it is chiefly noticeable in the alkalinity of the ash, 
but its degree varies greatly with the species. This was again confirmed 
by the work of the authors. 

In cereals, the grain is negatively alkaline, while the straw is posi- 
tively alkaline. The degree of negative alkalinity of the grain varies in 
the different species, but remains fairly constant within, the same spe- 
cies, therefore it is not affected by the soil, or the application of fertilisers, 
Straw, on the other hand, is positively alkaline when the soil is alkaline, 
or has been limed. 

It has often been proved that in cereals, as well as in roots and 
forage, there exists a correlation between the amount of potash and of 
phosphoric acid present in the ash, so that the alkalinity of the ash 
is highest when the potash content is greatest, and the ratio between 
potash and phosphoric acid 'is widest. 

678. Lamium amplexicau/e and Ma/va parviftora Cause of Staggers 

or Shivers of Livestock in New South Wales, 

Dodd, S. (Lecturer in Veterinary Pathology and Bacteriology, University 
of Sydney) and Henry, M. {Government Veterinary Surgeon). Department 
of Agriculture, New South Wales , Science Bulletin No. 23, pp. 1-24. S>dne> , 
1923. 

Investigations made with sheep affected by staggers or shivers , 
caused by the enzootic disease occurring also amongst horses, cattle an 
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sheep in certain parts of New South Wales viz. the alluvial areas of the 
basin of the Nanroi River, and of the Gwydir River. This disease is 
characterised by the intoxication of the central nervous system, which 
has been observed to be caused by ingestion of certain plants, especially 
Malva fiarvifiora and Lamium amplexicaule. No definite structural al- 
terations have been noted histologically, likely to incite permanent dam- 
age to nerve tissues ; this is evident from the fact that sheep removed 
from pastures where these plants are known to be growing, have been 
reported to recover rapidly and completely. 

It has not been definitely shown whether the toxic principle exists 
actually in the plant itself or is due to fungi or other parasites in the plants. 
It should be noted, however, that at the young green stage the toxin is 
not fixed and a few days after the plant has been cut, the toxin has largely 
disappeared. As the plant matures, the toxin becomes fixed, and is more 
virulent in the case of Lamium amplexicaule than with Malva parviflora. 

Sheep are very subject to attack and it is considered probable that the 
toxic principle is transmitted in the mother's milk without the mother 
showing any symptom of “ staggers 

Attention is drawn to a letter in the American Veterinary Review, 
Vol. XXX, p. 106 (1906) by S. H. Hester, Veterinary Surgeon, Santa 
Barbara, California, headed “ Injurious Effects of Malva Plant ”, which 
appears to deal with a condition identical to that studied by the authors. 

G. Tg. 


679. The Dog As a Carrier of Boophilus microp/us. 

Cassamagnachi O. El perro come vector de Boophilus micropius 
Revista de la Asociacidn rural del Uruguay, Year LII, No. 3, pp. 59-61. Mon- 
tevideo, 1923. 

The author describes four experiments made with dogs. The animals 
were a fox-terrier, a short-haired f ‘ galgo ”, a large long-haired, curlv- 
coated mongrel pointer, and a long-haired Maltese terrier. The con- 
clusions he reached were as follows : 1) dogs act as hosts, not only to A m- 
hlyomma maculatum but also to Boophilus microplus which lives upon them 
and thrives ; 2) the female Boophilus that develops upon the dog lays fertile 
eggs ; 3) the larvae when they hatch out attach themselves to cattle on 
which animals they probably accomplish their biological cycle ; 4) short- 
haired dogs are able to get rid of these parasites which can only establish 
themselves on dogs with long thick coats. J. P. C. 

680. Haemoglobinuria of Cattle. 

Sanz, B., and Skiba, O. La hemoglobinuria bovina. Bole/in de la Sociedctd 
national de agricultura, Vol. LIV, No. y, pp. 430-433, tables 1. Santiago, 
Chili, 1923. 

The author during the investigations made as to the cause of haemo- 
globinuria of cattle have succeeded in reproducing this disease in pigeons 
and guinea pigs. Intrarmtscular injections were made with various sam- 
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pies of urine from diseased foals. Results obtained were definite ; the an- 
imals died on the sixth day. 

During the autopsy of the infected animals, microscopic examination 
was made. The anaerobic cultures obtained with minute portions of liver 
showed the presence of a bacteria, type Clostridium Wclchi , and other or- 
ganisms (coli and subtiUs). Further injections and cultures gave a colony 
of Cl. Welchi which when injected into a calf produced the disease im- 
mediately, with fatal consequences. 

From these experiments the authors have concluded that haemoglo- 
binuria is an infectious disease connected with the digestive organs and 
caused by a bacteria of the type Clostridium Wclchi, which attacks the 
fiver. In addition, the disease may be induced by intrahypatic inoculation. 

J. P. C. 


681. Artificial Feeding and Lack of Vitamines. 

HoET, J. (Laboratoire de Chimie Physiologique de l’Universite de Lou- 
vain). l^tude de l'alimentation artificielle chez le pigeon et de la deficience 
en vit amin es The Biochemical Journal, Vol, XVII, No. 2, pp. 22 0-229. 
graphs 2, tables 1, bibliography. Cambridge. 

Experimental tests were made with pigeons fed on a ration composed 
of 18 parts casein -f- 60 rice + 4 McCollum salts -f- 3 filter paper -{- 
10 margarine + 5 butter, with a supplement of yeast or other water 
soluble vitamine to replace the deficiency in vitamine B. This ration 
was sufficient to maintain normal health and the reproduction processes 
and cross-breeding with the offspring. The dry yeast supplement acted 
as a preventative against polyneuritis and to conserve the normal weight. 
The usual minimum dose for this purpose lies between 0.80 and 0.90 gm. 
for pigeons of 350-400 gm. weight. For pigeons in a state of collapse, 
with convulsions, a daily dose of 0.60 gm. of yeast is sufficient to relieve 
these nervous attacks after a few hours and subsequently to induce an 
increase in weight. The egg-laying level is, however, not so easily re- 
gulated and never attains the normal. 

As regards liposoluble vitamines, the authors were faced : firstly 
with the difficulty in purifying the feeds, and secondly the slowness with 
which the animals responded to the deficiency in vitamine A. The expe- 
riments made with pigeons indicated that for poultry, in any case for 
adults, the liposoluble vitamine is unnecessary. This is directly opposed 
to the results obtained with chickens tested under similar conchtions 
by Hart, Halpin and Steenbock (1922), Emmett and Peacock (1922) 
and Plimmer and RosEDALE (1922) and others. The authors undertook 
further tests using for ration, 18 parts casein ~f- 60 starch + I 5 £ r01in 
nut oil + 4 salts + 3 filter paper. The oil was solidified by hyrogena- 
tion (hardened fat), and was lacking in vitamine. Control tests were 
made with four young rats and symptoms of xerophthalmia were o 
served shortly after. ^ 
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682. The Feeding Value of Oat Straw. 

Collins, S. H. (Agricultural Department, Armstrong College) The Jour . 
nal of the Ministry of Agriculture, Vol. XXIX, No. n, pp. 993-997, bibliogra- 
phy. London, 1923. 

Experiments have been carried out since 1920 at Armstrong College, 
Newcastle-upon Tyne (England), with the twofold object of determining 
the effect of natural causes in producing variations, in the feeding value 
of oats, and of discovering the conditions necessary for the production of 
straw with a high nutritive value. 

Starch is the principal carbohydrate found in straw and all the nitro- 
genous substances present are of great importance, since the proportion 
of non-albuminoid nitrogenous matters is very low. 

An analysis of the straw harvested in 1919, 1920 and 1921, gave some 
indication of the effect of fertilisers on the feeding value of oat-straw. 
When a large amount of organic nitrogenous manure was used, the albu- 
minoid content of the straw was 1.27 % higher than if very little of this 
fertiliser had been applied or none at all, and 1.30 % higher than that ob- 
tained with a top-dressing of sulphate of ammonia. As a rule, oat straw 
with a 1.28 % higher albuminoid content is obtained from the use of a 
large quantity of an organic nitrogenous manure than by the application 
of any other fertiliser. 

On the other hand, it is probable that organic nitrogenous fertilisers de- 
crease the amount of levulose in oat-straw, and that from the point of view 
of sugar production, sulphate of ammonia is superior to organic nitrogen. 
By ploughing up an old field of thick clover, or applying a liberal dressing 
of stable-manure, the albuminoid or meat-forming substances in straw 
can be increased until they are 1.5 times higher than in the case of straw 
grown on badly cultivated land, but the proportion is reversed as regards 
the sugar content. 

The author has also studied the connection between the variations in 
the albuminoid content of the straw and geographical position, and states 
that the albuminoid substances increase the further north the oat-crop 
is cultivated. This may be explained to some extent by the fact that, 
as the vegetative period is shorter, there is less time for the grain to abstract 
as large an amount of nutritive substances from the straw as in the south, 
but it is equally possible that the difference in rainfall may have some 
influence. 

In order to have a high sugar content, it is necessary to have fine 
weather at harvest time. When it is dry, the straw loses little of its sugar, 
but in wet weather, the sugar content is greatly reduced. 

The albuminoid and sugar percentages varied from 1.1% — 8 %, 
and from 0.3 % — 9.7 % respectively, that is to say, good quality oat- 
straw may have a higher feeding value than poor hay. 


F. S. 
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683. Digestion Experiments with Bullocks fed on Paddy Straw. 

WARTH, F. J. (Agricultural Research Institute, Pusa). The Agricultural 
Journal of India, V ol. XVIII, Pt. V, pp. 456-464, tables 5. Calcutta, 1923. 

Experiments made at Pusa (India) with two bullocks fed for 10 
months on a ration consisting of paddy straw combined with a small 
amount of concentrates. No green food was given. The average live 
weights of the animals were in the proportion of 1 : 1.40 and the food 
given, 1 : 1.25. 

The average digestion coefficients obtained from the two animals 
indicated that the animals were able to utilise the food to a very satisfac- 
tory extent. Of the organic matter, nearly 60 % was digested. Figures 
as a whole show that small differences in the nitrogen content of the paddy 
straw may be expected to produce distinct differences in feeding results. 
The nutritive ratio of digested food averaged 1 : 16.2. The figures relative 
to the digestion of nitrogen in relation to the straw composition (which 
was found to contain an average of 0.5 % nitrogen) confirms the above 
statement. It appears that from 12-15 gnu is the minimum quantity 
required to maintain a nitrogen balance in animals of from 500-700 lb. 
weight. The greatest amount which the animals were able to assimilate 
from the straw was 4 gm. and the addition of a concentrate is therefore 
essential. By using good straw the concentrate, may, however, be reduc- 
ed by one-half. M. L. Y. 

684. White versus Yellow Maize; Relative Feeding Values. 

Bi^ackshaw, G. N. (Chief Chemist, Department of Agriculture. Rhode- 
sia). The Rhodesian Ariculiural Journal, Vol, XX, No. 2, pp. 178-182 and 
Bulletin No. 455. Salisbury, April 1923. 

For some time the Rhodesian Government Agriculturist has recom- 
mended the cultivation of white dent maize in preference to the yellow 
dent varieties and flint maize. The author mentions certain facts which 
support this claim, and discusses in detail the relative feeding values and 
market estimates, compared with the Argentina ha Plata small flint 
maize. 

It appears that the quantity of the fat soluble vitamine A in yellow 
maize is not sufficient to supply the animal, fed at normal rates, with the 
required amount, and an adequate substitute is necessary. According 
to Henry and Morrison (Feeds and Feeding) it has been proved, however, 
that yellow and white maize possess a uniform value as regards nutrition. 

The white flat maize grown in Rhodesia has proved the best for the 
manufacture of alcohol and starch, and in the synthetic rubber industry. 
As regards yield, it has been noted that the old type flint variety, although 
excellent for the high veldts when early frosts are expected, has given 
only 455 bags (1 bag 200 lb.) per acre, compared with 10 to 12 bags for 
improved dent varieties. This should compensate for the slightly higher 
prices that may be offered for small flint maize on the export market. 

M. L. Y. 

[ 483 - 184 ] 



1030 AGRICULTURAL INTELLIGENCE 

685. Nutritive Value of the Georgia Velvet Bean (1) fSt/zoIobium 

deeringi&num) compared with Whole and Skimmed Milk. 

Read, J. W. and Barnet Sure (Department bf Agricultural Chetiiftatty, 
Arkansas Agricultural College) Journal of Agricultures Z* Rest arch Vol. XXTV, 
n° 5, pp. 433-440, figs, ii, bibliography. Washington. D, C. t 3923. 

Report of a series of investigations made by the authors to determine 
the supplementary relationship of whole and skimmed milk to the hulled 
seed and whole plant of Stizolobium deeringianum and of the leaf and hulls 
to the seed. The great abundance of vitamine A and the deficiency in 
salts, in quality of protein and in vitamine B has previously been shown 
{Journal of Agricultural Research , Vol. 22, pp. 5-15 " Biological Analysis 
of the Seed of the Georgia Velvet Bean ”). Results of the present experi- 
ments indicate that the velvet-bean seed (cooked) when fed at the rate 
of 60 % together with 40 % dextrin ; and velvet bean hay (whole plant) 
fed at the rate of 40 % combined with 60 % starch will supply satisfactory 
supplement for milk, both for growth and reproduction. The leaf is not 
lacking in B vitamine and contains salts of excellent biological value ; the 
hulls on the contrary have no supplementary value and interfere with the 
utilisation of the *4 vitamine in the seed. M. T- Y. 

Breeding. 

686 . The Laws of Heredity and the Breeding of Farm Animals. 

Hunt W D. New Zealand Journal of Agriculture. Vol. XXVII, No. 2, 
pp. 103-in. Wellington, 1923. 

The author draws attention to the importance of the stock breeder 
possessing marked ability in the selection of animals, as well as a know- 
ledge of the laws of heredity. 

The following is a brief record of results obtained by J. Gibson 
the well-known Tasmanian breeder of Merino sheep, which are grown 
almost entirely for wool, the desire being to produce a sheep that would 
give the greatest amount of the best quality of wool. In 1868 he bred 
the ram Sir Thomas, the most noted Merino of his time ; the heaviest 
fleece cut from this ram for twelve month's growth was 12 lb. The des- 
cendants of Sir Thomas, given in order, gave fleeces of the following weights 
respectively 14 lb., 17 lb., 18 lb., 20 lb., 26 lb., 23 lb., 27 lb., 30 lb., 

36. # /i fo. 

Thus, in a little over thirty years by selecting those variations showing 
increased weight Of wool, the weight was increased from 12 lb. to 36 3 / 4 lb., 
and this was done entirely within the flock without bringing in any out- 
side blood. 

The discoveries of Mendel serve to explain the reason for many results, 
as for example, the fact that red calves sometimes appear in pure herds 
of black Aberdeen-Angus cattle. Black and red are Mendelian characters, 

(1) See 1922, No. 569 (E<Z.) 
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